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PREFACE 



Analyzing the impact of growth has become a priority for Sunbelt 
states^ experiencing rapid population and economic^ esq) ansion. 'Proble&s 
such as inadequate- water supplies, sewer systems, and schools have 7 
become commonplace in the South ^ the region experiences strains on 
its capacity to serve ^nlai;ging communities. 

The impact o£ various patteriK of growth and decline can be detet 
mined through the use of impact ana:iyslji, models. These models can 
predict e.conomic, demographicV public^service and fiscal impacts o-f \ 
policy decisions contemplated by community decision makers. , I 

In 'response to the growing need for an exchange of ideas relating 
to growth impact analysis, the Southern Rural Development Center in 
cooperation with the University^ of Kentucky sponsored a workshop to 
bring together extension and research personnel interested in rural 
econgmic development/^ This volunfe is^the proceedings from the workshop 
» . ^ I, - . 

the workshop program included presentations from Extension and 
research represehijatives who use impact analysis models yithin their . 
own 3tates. Other states can modify the^e approaches and use them to 
aid their local officials in coping wi^ the mixed blessings of growth. 
The final objective of this effort Is a better quality of 3.ife for the 
people who live in small communities and rural areas of the So^lth. • 
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COMMUNITY GROWTH MANAGEMENT: 
The L^nd-Graat Universitry Perspective 



i. 



•C. Orah Littler 
Univertity Kentucky 



*.0n behalf of the College of Agriculture may I ^l7elc;ome you to 
Kentucky and to the University of Kentucky. We are pleased that the 
Southern Rurll Development Center ha| organized this workshop -dealing 
wit^ community impact analysis;' ve are pleased that this landrgrant 
^university c;|)uld serve asi'host for the workshop; and we are pleased that 
CTch of you' are here with-a^ sincere interest in doing a better job of 
/erving a. most vital part of our society. 

'Ju|t as agricultural means difft^reiit things to different people, 
rural dev^lopm45nt has varying interpretatiiDns to each o^ us depending on 
personal* background, ^experienceis and responsibilitifis, To some, agri- 
,cuiture is soil and water and crops* and livestock, to others it is an 
occupation and pr*ofession, and to others it iS *a* way af life, Actually, 
agriculture is all of these and more with people* as the central compon- 
ent, peopi'e associated with commoil elements qf foo4 aud fiber. - In this 
consideration, perhaps .rural developiment might well be« perce,ived ^s.the 
interrelations of the many parts of agricultur?-. , f 

Hy e^r^y background experiences associateid with this, subject 
• relate a small farmings community . It was no secret, in fact, there 
wa^ considerable pride thatT^the economy of the area- was almost totally 
tied to agriculture* . there was also pride among the people that a maj-or 
corporation had chos6n that conmnunity in ^which to construct a *tanned 
condensed mi^k plant. This plant provided jobs aV^ it provided an 
N expanded market, for a* large. number of farmers. I personally experienced 
such, community growth activities as consolidation of the school system, 
. efstabli^liment of a central water, supply with Public Health approval, 
. construction o£' new "farm to market" roads; and I part-j^qipated in many 
youth activi;^:ies*' organized and sponsored by community leaders an4 
merchants. But association wth rural development, land-grant univer- 
sities, or; re^^earch and extension were nbt really »a part 'of ray percepton.' 
, To ine this was simpl^. ■a^.iab'lfiL.cji?n»jnity ^ w4th a living ,^d^xixking , 
environment, that was satisfying for 'people. 

More recently in an administrative .Tole my association with this 
_ subject has dome with different perspectives. . Wfe study rur-^l-urban 
population shifts and" develop programs to improve "quality of life" in 
ru^al areas'. We hear .accusations, that mechanizati^igi is at least neat 
the top of the list of all evils ^nd observe efforts to declar^e a 
iporitprium on all agricultural mechanization research But identify 
^ . , . increasing pressures to imprbve efficiency of production and sjipply- 
' demand stabili^; We speculte on basic structural changers in the rural 

sector ofVociety. We advance the application of science* and .technology 
4 to analyse ki}d project impacts on change and recognize increasing ^ 
utgency for answers ^^rel^ting to resource conservation, land conversions ^ 
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and transportation. ^ We find ourselves •having to deal witH strong public 
opinion which' erroneously implies that a'griculture is a declining 
industry whfen it is. increasingly *^^vident tliat t.he economic and social 
stability of mankind will depend heavily on advancements in pro-viding 
food and fiber. * ' • ' • 

To meet this "challenge we must have capable pdople, e^ccited, happy 
and forking hard in* growing and w'ell managed communities. Our land- 
gtant uiiiversities through ^thi research and extension programs ^are 
uniquely qua^lified to s^irva this: need. We are capable^ of providing the* 
glue to bring together all of . the pieces. We must be involved* for these 
communities to gain infoijnation and perspective, to be articulate about 
needs ^nd bpportunities and to resolve issues. We iust have a ^elfi^sh 
interest to be intej.ligent in the'organizatioi^ and Operation of our 
rural communities/ RurAl development and community management as I ^ 
perceive it^must be a high priority on our research and extension agenda. 

Mo'st of ypn are* already deeply involved in various programs relating 
to 'growth Management. During the course of this "Workshop you-wi*ll 
undpubtedly expand on these and certainly identify new possibilities. 
Ma/ I simply list a *few\5f the program elemedts of concern: 

'l..- Overall- patterns, of ecooorpic and social activities^ .* ^ 

2. Facilities and services 

3. Transportation ' ^ » " » 

4. Adv3ncing techjiologies * * . * 

5. Resource conservation and utilization 

6. Land use considerations 

• V 

Tijpe will not permit my further discussion of these elements now; 
however , .tl^ey are areas thai always seem to surface , as .we look ahead. ^ 
I would point out that each is distinctly different but all are inter- 
related as^ to. impact .on community growjii management. • 

Let me also of f er .a^ few words of personal observation -aftd challenge . 
to each of you. I place rural community gifowth taanagement high. on the >^ 
priority list for research and extension and recognise '^n excitement 'in 
developments relative to impact analysis. I am confident that the Land- 
Grant University System shares in this assessment. As you evaluate the 
importance of your work, look at the possibilities and potentials. Tfiey 
can be tremendous, and I urge you to mpvq ahead. Recpgni;zing inherent 
'problems With spreading efforts too thin, I encourage you to work ^ 
together in identifying a primary focus; do a complete job of generating 
a knowledge base, intergre'tfitig the informatiOTi and disseminating to 
users. Success .spawns visibility and further support/^ In the true 
Land-Grant tradition we mi^st, provide sound information based on fact in 
a mode of education and challenge local leaders 'to malce app;>opriate ^ 
decision^. Finally, we must maintain a lough-minded optimism and con- • 
fidence in what we are doing and'not change directioli with 'the winds of 
pogularism. . t * 

."^^ain, I .am pleased that you have elected to be a part of this* 
workshop' £^nd thank the Southern Rural , Development Center as *sponsox. 



'.Rural Development is not -a dying issue. It is a greater challenge today 
than ever^ before and let* give it the kind of effort befitting its 
importance. I am codfi'dent that you will gain new insights and lay the 
ground, work for more p'roductive programs as these days progress. Thank 
you . , ' ^ 
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- COMMUNITY GROWTH STRATEGIES FOR THE ' SOS 



William W, Linder ^ 
Gerry H. Williapis f 
I 1 . Southern Rural Development Center 

The decade of the 1980s will be a time characterized by limited 
resources. Commuirities will be forced to innovative and, at the same 
time, careful in their decision making regarding economic development / 
since their resources- must be allojcated to several areas of need. Local-t 
ities will no longer be able to afford a* simplistic approach toward 
economic developnlent - every effort must be made to ascertain the 
optimal types of development for an area^ More specifically, communities 
will beed to utilize some type* of iij^act analysis^ models to d^ermine 
whether or not a new business or the expansion of an existing, fir^ or 
other type of economic development evefit will deliver a positive 'retjim 
'on^the public/ investment. Limited resources will tend to deduce the 
use of critei(i.a that are not readily (quantifiable - i.e., community , 
values. ^^J ^ • * . 

Demographic changes in our society will modify/ptiblic service 
demands and the ability of recipients to pay for services during the 
1980s. These changes will affect the 4irection of economic development J 
in communities. Cei^tain demographic trends are already in process, and ^ 
communiti>5s must identify these trends and be prepared tfi cope with the * 
resulting changes. Some significant trends already in process aret (1) 
smaller, often fragmented households are. becoming more prevalent 7 nou- ^ 
family and one-parent househqlds ar^ increasing in numbers; (2) two- 
earner families are increasing sharply - it's projected by 1990»that 
nearly 60 percent of -couples will have two adult w^e earners; (3) i 
Americans age ot profile is lumpy.- there are uneven concentrations o£ 
P9pulation at certain ages; (4) population shifts bety^en Regions ^ar^/ ^ ; 
occurring nationwide; and (5) migration from V^an areas to smaller" com- 
munities is occurring nat^ionwide. Without question, forces are gathering * 
on the horizon which will force America' s- communities to become involved 
in serious efforts_to 5illocate their resources in ways that would be -tlje 
most suitable in tnanagin^ theif gVoWth or decline. ' ' . ' * » 

* ' . *' 

Having outlined the likely environment of the '80s in' general terms, 
we will move on to the discussion of possible st'rategies for coring with 
growth and/or decline for the decade. * ' . 

One of the- most important strategies that might,* be utilized by 
communities in coping with growth (or decline) is tne use of economic * 
impact analysis models. These analytical tools offer communities a * ^ 
means of evaluating quantifiable variables tjhiat could affect a community's 
decision regarding an economic development event. For example, a ^ X 

prbperly designed impact model can estimate the impact of a new plant 
on area employment, housing, governtoent revenues and expenditures., an^* 
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other factors relevan^t to the decision-making process, necessary for 
community planning; or it can identify the costs and benefits associated 
with the expansion of an existing business. * Impatt .analysis models can 
also be used to determine the impacts of government ^pptfgrams or the 
impact of the loss of goyernment programs such as jsocial security 
pensions. Impact analysis mociels are not panapeas^. They are limited 
in that they can only measure quanfifiable data and provide estimates or 
projections of future social^ and economic conditiofis in a cpramiinity. 
It is, important that local ?|ecision makers recognize the limitations of 
this type of analysis. ^ ' 

Some x>ther strategies may be beneficial to local governments at a 
ti^ne of iiicreased (or decreased) demand for services. CommunitieJs may 
contract with other goveri>nental uilits or with private businesses to 
deliver services that were, formerly the responsibility of the public 
sector. Some 6f the advantages, of contracting for public services are; 
(1) private firms can sometimes be more efficient and operate at less 
cost than public agencies; (2) private firms offer a means- p£ escape 
from over-bureaucratization and public labor-management problems ; '(3) 
private firms^ave greater flexibility in the use of job incentives; 
,(4) contracted services can be easily reduced or elimina^ied should the 
toeed.for a service be phased out; and (5) private firms sometimes aave 
a better understanding of economies of scale and^ specialization. In 'a 
time of ''fiscal austerity, ?uch as. we have today, maay cit*ies^are con- 
tracting with private firms to ptovide for galrbage collection aijd 
dispos/1, street maintenance and constructiorf; public transit, and 
other "^rvices . Contracting services \^orks lie'tter in some areas than > 
others; consequently, contracting for services is not/aji option in every 
case, s Along the same vein, local gove'rnments may lease^ facilities or i 
equipment from private businesses 0% individuals. With interest ratei 
as hi§h as they currently are, leasing^can be an "ecpnomical'^'^lt'^rnative 
t^o an expensive long-term capital investment for a Conuniinity, 

UtilizaliiLon o£ user charges is another strategy that is growing in • 
popularity. The use of fee-for-service charges often improves access to 
capital markets because of the guaranteed flow of revenues, A GAO 
a^^lysis of the need for additional Federal' aid for urban water systems 
concluded that management was better where us^er charges were utilized* 
In the Southwestern United States, the sale of municipal water often • 
constituted .a principle source of revenue for smaller communities. The 
* primary disadvant^e of user charges (fees) is that they do impact more 
^leavily on low-income citizens such as^ elderly people on fixed incomesj 
however, special adjustments^ may be made foe lower-income households. 
The financial management strategies , mentioned above offer alternatives 
to more traditional approaches towa^rd accommodating, economic development 

Land-use/pubiic policy s'trategies offer another means of shaping 
development within a community- There are several strfe^egies within 
this broad category. Perhaps the most controversial o£ these groups is 
public regulation I Included in public regulations are zoning ordiriances 
subdivision covenants, health, housing, plumbing and electrical 'codes, 
nuisance laws, and pollution control regulations. 



' \ '^he most prominent -tool for .laAd-use control is, zoning, - Zoning ; *^ 
specifies areas- witiin a .cqmrnunity which a prescribed land use** (0r ;uses) 
is allowed. The mo^t glaring -'weakness' of zoning as a Strategy to control 
development is that local agencies charged-with enforcing zoning ordi*^* 
.nances are subject to pressure from special interest ^jroups such as . . 
builders 4nd realto^rs. Sometimes "those persons charged with formulating 
ordinances,^ through lack of iforesight, 4x^w up ordinances that actually 
inhibit desired development becausie' of their inflexibility. 

There are several types o£ . zoning that; appear to be .effective as ' 
regulatory techniques': (1) plaftried unit development views the develop- 
ment as a unit rdther ttfan ,a.s a ^roup of parts - it encourages' mixed' 
land use by groupirig ^ildi^gs. pu a sipecified minimum area; {2) con- 
servation districts protect^uvironmentally hazardous areas suc^i as 
flood pla^ins, steep slopes ^nd wetlands; and (3) agricultural districts 
protect agrrenltural- lances from undesirable -develppment. 



Taxes sbAnetimes serve as economic development; controls: Most 
states now have ^axes that" were originally passed with^ the intent of 
controlling land-us^ patterns. Though they have a variety of names - 
greenbelt, use-value, open space and" differential taxation - all of these 
type? of. -property taxes .embrace the idea that land on the urban fringe' 
can be propecte^ f rora,Hmore^'intensive develppinent by giving the land- 
owners a tax break. The tax break is in the form of a subsidy in which 
the 'tax on'iand is based on current use rather than market value. Since* 

. most of these laws are relatively new, -refeearch findings on use-value 
tax laws are inconclusive, but preliminary findings suggest that they 
ate* 'inadequate "to preserve open space. Income ta;^jp5 probably have a 

'^greater i^opact on land use than property taxes. The impact comes from , 
the.raethod used to tax capital gains as well as from, the de4uctions 
allowed for interest and property taxes for individual income taxes. 

Another means of influencing econoiiic development is by the location 
type,,, and t^iming of public investments' for capital improven^ents , Thd 
construction of roads j water, sewer, aiid power lines has a direct effect 
.on. l^nd uses and values since economic development Usually flows more , 
. readily into areas where basic public facilifties are already available. 
Comprehensive planning for overaj.1 growth and^ development must include 
public investment^ in capital stock as a strategy in guiding the direction 
of economic development, ' 

In this attempt to ideptify strategies to cont:rol^.economic develop- 
ment, the discuss ioja has touched on several broad *^reas , some more deeply 
than others. There may well he other strategies that might' be Useful 
in the efforts of communities to manage growth or decline in the 1980s. 



Scenarios 

« — » 

Before we actually start our scenarios, we need to list some con- 
ditions *that will exist in each o£ them, . ' 
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1. In each case, the coimnunities will be limited in their \ 
resources, espeW.ally monetary rcksources. 

2. Management of growth or decline will take plgce against the 
backdrop of an economy undergping some basic changes. 

3.. Management of growth or decline will take place against the 
backdrop of significant demographic changes, i.e-. , smaller, 
more fragmented families (households) and a population with 
'a heavy concentration c\f people in early middle age (35-45). 

4. Demand for- housing will be on the upturn when, construction 
of single and multi-family housing ris one the downturn due 
to high interest rates. * • , 

5. Communities will' be forced to see^c help from the private 
^ „ s^ctog for joint private/public projects. 



Scenario 1 

The community is a small ^city in Florida with a high percentage of 
elderly retirees in its population. Certain problems and/or needs are 
readily brought to mind by this description. ^ 

First of all, most of those retired people will be on fixed incomes 
which would limit their ability to pay property, and income taxes, etc. 
This me^nsthat the community is limited in how nfuch it could raise 
through various kinds of local taxes in order to generate additional 
revenues. * ^x*^ 

Secondly, though as a group elderly people can least afford to 
pay for public services tlirough 'taxes , they a^e one of the most service- 
intensive groups (along with school-age children) in a society. They 
need public transportation, good medical facilities; i.e., public 
hospitals and clinics; recreational facilities; i.e., parks, activity 
programs, etc.; and reasonably priced housing /SUch ^as public low-cost 
housing profetams. ^ 

In the past, the Federal government has absorbed much of the cost 
of providing public services for the elderly through a variety of pro-* 
g?^s, but now many of 'these programs are falling victim to budget cuts. 

The following question^ need answers: ^ 

1. How can the community help its elderly to cope with reduced 
income and/or- other types of assistance? 

^> ' ^ 

2. How can the community help itself to determine the service needs 

of its population and then find ways to help meet those needs? 

3» Are there ways for the pri^^ate^and public sectors to cooperate 
to help maintain the public services needed by the community? 
If so, what are they? 
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Scenario 2 



. The scene is a sm^ll town in the Mississippi Delta with a predomi- 
nantly black population which is largely dependent on agriculture for 
its livelihood. The following problems or needs kre readily apparent. 

^ Tbel^ agricultural sector is in a near-depression economic state.^ 

Bad weather, high interest rates, grain embargoes, etc. have combined 
*to mak^ the last few years difficult ones for fanners. In fact, many 
# small t6 middle-sized farm operations are being liquidated because the 

farmers have exhausted their resources and caa^t hold on any longer. 
, Businesses tied to fanning such as^ farm machinery dealerships and feed 
and fertilizer businesses are suffering too. With fanners going out of 
business or reducing their operations,^ they will be laying of f the 
laborers from their faming operations. 

^ * Federal budget cuts have reduced the amount af assistance available 

j^.to both the fanner, his workers and ^related businesses. People who have 
I little or no income cannot pay property taxes and income taxes. Yet. 
there is stilL a need for public services such as police and fire pro- 
tection, schools anfi roads. ' 

The following questions *need answers: * ^ 

1. What are st>me possible strategies for coping with the. decline 
of this small Delta town? 

2. How can the community i(lentify* and capitalize on its strengths 
in order to turn its economy around? 

3. How can public services be maintained in the meantime? 

4. What are the servJLces that are most necessary for maintaining 
normalcy in the community? 

Scenario 3 

The scene is a suburban community on the edge of a large city in 
^he Southwest. 'The economy of the city is based largely on defense- 
related and natural resource industries. The recession has hid a minimal 
effect on the economy of the city and the outlying districts . \lThe 
following .problem Vand/or needs are associated with the communiCy. 

The pressure for economic development is growing. The majority of 
the population favors economic development - the more, the better and 
right now. Community planners ^re aware of the fact that the community 
has good schools, above average roads and streets, good water and sewage 
systems - in other words, all the advantages. ^ 

This community is at a crossroads. Its community decision-makers 
can elect to allow economic development to occur in a haphazard, 
unplanned fashion, or they can put ttie brakes on and ask themselves and 
other interested groups some of these questions. / 
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1. What'do we want our community to be like in twenty years? 

2. How can we control growth in order to improve the chances of 
achieving our community's goals? ^ • 

3. More specifically, how can we determine what types of tieyelop- 
ment' Sre best suited for our community both economically and 
socially? 

« • 
4.. JWill tl^sef types of development ^sufficiently increase the tax 
, base to allow a positive return on the public investment for 
services? . ^ 



Scenario .4 



The scene is a Southern city of approximate^ly a half million popu- 
lation with a mixed economic base - some ligh,t industry, a university 
and medical cenjter, various comqiercial enterprises (non-basic), and a 
state capital. The city is encountering a wave of problems associated 
with urban economic development - demands for bet;ter polrcy and fire 
protection, better streets,- and highways, more public recreational 
' facilities, and expansion of waterj sewer and power lines into outlying 
districts/. The problems of urban sprawl are here. Another familiar, 
story is that the population is liioving further out beyond the urban ^ . 
fringe to the "quiet rural life," and as this shift occurs, the tax 
base of the inner city continues to shrink. 'The tax base i;^ shrinking, 
iff but the demands for services by the population remaining within the 

inn^r city are growing. City planners are "on the horns of a ditlemma." 
They must decide on an overall plan for the future development' of the ^ 
city. The following questions need to be answered. 

1. In what direction is our city moving economically? ^^^^ 

2. Are we satisfied with that ditejction? 

3. What types of economic development would be most advantageous 
, to our city now and in twenty years? 

4. What strategies* can we use to guicie growth and/or decline ^ 
that will most likely result in the desired community 
objectives? * 

5. How can we determine what services are most desired and needed 
*f by the population today? Will they be needed in twenty years? 

6. What are the most fiscally sound ways of finaacing those 
services given the ecouomic condition of the community 
today? ^ 
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' Scenario 5 ^ 

1 ' • ' 

The scene is a small city locate^ on the Gulf Coast which is 
dependent on both tourism and commercial fishing as its principal basic 
industries. Thougii the income frqm the commercial fishing industry is 
holding up faiirly wfell, the tdurism iad\istry has noticed a significant 
downturn due to the recession. Though an economic recovery is projected 
later* in the year, it promises to be a weak recovery with little relief 
in slight fot the. ailing^ tourist industry. * ^ 

' ' City planners know thrft they must find answers to some hard 
questions. 

1. Is our city m'oving into a projected, decline? 

2. If so, are there other types .of economic development tn^t 
would fit in well in our community environment, and what can 
the comiDunity do to encourage appropriate development? 

3. At the same time, what public services can be reduced in 
response to limited resources? ^ 

4. What goals or objectives do our people want |fo pursue as a 
community? 
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'Economic-demographic projection models are receiving increasing ^ 
attention as a means of analyzing the economic, demographic, public 
service and fiscal impacts of resource and industrial developments 
(MurdocR and LeSLstritz, 1980) and as means for producing l)asic economic 
and demographic forecasts for rur^l^and urban areas (American Statis- 
tical Association, 197.7), .There is little doubt that the ease'of \ise, % 
flexibility, quick turnaround and the large number of outputs provided 
by such models will make them of continuing imptjrtance ta planners, 
extension personnel, researchers and others who must plan for the long- 
term needs of communities and counties. At the same time, the large ^ ,^ 
number ^f such models, their increasing complexity and the increasing 
"J>ody of relatively fugitive literature on such models (Leistritz* anci " . • , 
Murdock, 1981) makes it difficult for even the mast experienced modeler • 
to* keep abreast of the changes in modeling methodologies^ to evaluate 
the major areas of similarity in si^chl!\odels , or to identify the key 
factors that should .b6* considered in adapting or developing such models. 

The purpose of this paper is to provide a partial overview of • . 

economic-demographic impact modeling procedures, to describe their ^ 
major characteristics, and tp suggest factors* that should be examined 
by any user who is considering adapting or* developing such a model. 
Specifically, we present a brief history of su^ch models as a means of 
describing the \:ontext of development of such models, examine criteria^ 
for evaluating such models, provide an evaluation of several of the 
most widely used models, and discuss key factors that should be con- 
. sitfered in the adaptation and development of such models. The paper* 
thus attempts to provide an introduction to the features and charac- 
teristics 6f economic-demographic models, to overview the state-of-the- 
art of impact modeling, and to provide some practical guidance for, 
those. who may be considering adapting or developing s\ich models. 

» '. * * 

Historical .B.ackgroui;id of Computerized 'Models ' 

The basic techniques for economic and demographic impact a'ssess- 
ment have been developed and refined over a considerable peciod, while 

pn^^- ' • ^ ' ^ . previous nimibered page ifi 

,£JMiL ' r\ ' ■ Uie original document was blanlni 
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public service and fisc/al impact analyses have a shorter but still 
subst^tial hist^ory. During the decade of the 1960s, however, there 
was growing re<:ognition of the interdependence of various factors and, 
hence, an increasing interest ^in finding ways' of taking such inter- 
Mepeiiidencies into account. During the same period j' the capability for 
developing more complex models which woulrf* integrate multiple dimen- 
.sions was greatly enhanced by the increasing power and availability of 
electronic computers. Early .vork emphasized both devjsloping more ^ 
complete,, detailed models for single dimensions (e.g., economic, demo- 
graphic) and "attempting to integrate various dimensions (e.g., economic 
activity and population, population and land u^e). By the end of the 
decade, some attention had been g;iven both to the integration of 
economic and demographic factors and to the application of integrated 
economic-demogtaphic models in rural areas. * 

One regional economic-demographic model* which was developed 
during the late 1960s had a substantial influence on subsequent socio- 
economic modeling efforts. The Susquehanna .River Basin Model differed 
from most earlier models in that it provided for a specific linkage of 
the ftonomic and demographic sectors and that it included non- 
metropolitan areas, whereas previous -models had generally focused oi^ly 
on a single large city (Hamilton, et al., 1969). .The model made 
extensive use of feedback loops to link its various components, a 
structure which was inspired at least in part by the- earlier work- of 
Forrester (1961). 

The research group at Battelle^ Columbus Laboratories who developed 
the Susqt!fehanna Model subsequently constructed similar models for the 
City of San Diego (San Diego Comprehensive Planning Organization, 1972) 
and for. the State of Arizona (Battelle Columbus Laboratories, 1973.). 
The Susquehanna Model aiso influenced the structure of a regional fore- 
castijag model developed by the Tennessee Valley Authority (Bphm and 
•^Lord, 1972). The&e models,' in turn, influenced subsequent model 
development efforts (see Figu;;^ 1). Notable among these were t;he 
series of economic*-demograp|ac models devel9ped by the states of 
Arizona and Utah (Bigler, Rfeeve and Weaver, 1972;' Anderson, et al., 
1974) and the MULTP-REGION Model, deve lopped at Oak Ridge National 
Laboratory (Olsen, et al., 1977)'. 

V 

X' 

These models all provided for linkages of the economic and demo- 
graphic sectors -through^ siibnlodel which simulated the operation of 
thfe labor market and provided for in- or out-migration f rom^ the study 
area in response to changes in labor market conditions (i.e., if the 
demand for labor increased more rapidly than the "natural increase" 
in labor supply, in-migration would o<icur). ^he models differ some- 
what in the degree of sectoral disaggregation within the economic 
module, however. For example, while the Susquehanna Model utilized 
only three employment categories, the ATOM-3 Model included 88 employ- 
ment sectors. The models also differ in the degree of- spatial detail 
of their outputs with some providing employment and population pro^ 
ejections at the county Level (e.g., ATOM, UPED, CPE) and others 
providing projections onty at the multicounty regional level Te.g., 
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Susquehanna, MULTIREGION) . Finally, these -models differ signifi- 
cantly in the time increments associated with their projections. While 
a few models .ptovidd projections annually (e.g., ATOM-3), seyeral 
produce estimates only at five-year intervals (e.g., UPED, MULTIREGION) 

So.cioeconomijc pro'jection models developed during the late 1960s 
and early 1970s were employed primarily as tools for state and regional 
economic planning. As interest in evaluating community-specif id , 
impacts of major projects grew, however, these models were found to 
h^e substantial limitajtions as impact assessment tools.- The two 
principal limitations were a^ failure to include a number of signifi- 
cant impact dimensions^ particularly public service requirements and 
fiscal impacts, and insufficient spatial and temporal disaggregation 
of outputs. Thus, in the mid-1970s attention turned to developing 
models which incorporated additional impact dimensions and provided . 
, outputs at county and, subcounty levels. A number of models were *\ 
developed to meet these ndfeds, ^-i^cluding the RED-1 and RED-2 mo^iels 
(Hertsgaard, et al., 197S); the TAMS Model' (Murdock,. et al., 1979); 
the BREAM Model (Mountain West Research, 1978); the* BOOM Model (Ford, 
1976); the SEAM Model (Stenehjem, 1978); the WEST Model (Denver 
Research Institute, 1979)-; and the SIMPACT Model (fluston, 1979). 

(Figure I Here) 

These "second-generation" models differ from the earlier economic- 
demographiCwprojection models primarily in ttje number of impact cate- 
gories included and in the degree of spatial and temporal- disaggre-* 
gatiba of their outputs. Thus, several of these ipodels. address public 
service requitements and public sector cost and revenue effects as 
well as economic and demographic impacts (e.g., RED, WEST, SIMPACT); 
s.ome provide projections of individual cities, school districts, ot 
other siibcounty areas as well as for counties and regions (e.g., 
BREAM, RED, WEST); and most provide yearly pro jectioofe of key impact 
indicators. 

Criteria For Model Evaluation . 

Althougl^the needs, and thus the criteria, \ for evaluating models 
are likely to Vary for particular circumstances' and decision makers, 
several general considerations must enter into. the process of model 
selection in virtually all circumstances. These x^riteria should 
include consideration of : / 

.(1) information requirements 
* (2) methodological forms and validation 
(3) use characteristics 




Each of these factors is discussed briefly below* ^ 
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laformation Requiremehts 

Clearly, the starting pofat in selecting a modeling system is the 
information needs af the user — what information is needed, for where, 
and for what periods of time. Environmental impact assessments .and 
community planning are ijequiring an increasingly larger volume of 
socio-economic data. These data usually include, at a minimunl, infor- 
mation on the economic, demographic, public service and social changes 
likely to occur under both baseline and Impact conditions, and for 
both construction and operational phases during impact periods (Council 
on Envlitpmnental Quality , 1978) , . ' V- ' 

The economic data usually include ^information on changes in income, 
employment and business activity, and changes by type of industry. 
Information on demographic changes usually includes data on population 
increases and, increasingly, information for particular age, ethnic, 
and other groups, and for small geographic units such as municipalities 
as well afe total impact areas. Public service data tend to concentrate 
on the number of new service facilities and personnel req^red to serve 
new in-migrating populations, on the^ costs of such increased services, 
and on the public revenues likely to be generated by new populations. 
Social changes are usually measured by ^ata on a population' s'^er- ^ 
ceptions of developments^ goals jjfor its community, community satis- 
, faction and expected changes in social structures. Bec^kuse the costs . 
of acquisition of swingle data sets (social, economic, etc.) are likely 
to -require investments that may exceed those for an entire modeling 
effort, the inclusiveness orlaekvof inolusiveness of a model m^y be 
particularly Significant, 'Thoste^models- that provide larger prbportions 
of the necessary data items are thus clearly of greater utility.^ 

Equally important is the, need to ascertain both^ the l^els of 
geographic output provided by the model and its ability to provide 
outputs for alt^'rnative time periods. Many of the available models 
provide output only at the total impact area level or for Qounti^s, 
but/ not for individual cities or othejr government districts. As a 
result, such models, though useful for those involved in regional 
planning and decision making, are likely to be of little ufee to the 
decision maker charged* with allocating resources x>r assessing impacts^ 
foit school districts or other local unit^ of gjovernment. 



. At the same time,, it is essential to ensure that results are 
4)rovided for the necessary time'periods . That is, impact periods, 
particularly construction ^periods , often jshow rapid changes from year 
to year, and these changes often require careful planning and resource 
allocation. However, if such models provide results for only fiVje- 
year periods rather than for yearly periods, year-to-year changes 
will not be. detected. 

Finally, it is essential that the model provide separable outputs 
for baseline, construction impact and operational impact periods. 
Since impact assessment involves comparing impact-induced changes to 
a projection of baseline changes over time, data" for both baseline and 
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impact conditions are essential. Also, since construction and oper- 
ational phases are separate in impact assessments, and have distinct 
types of impacts, the production of separate results for each"* intact 
phase is essential- In sum, then, the temporal as well as geographical 

specificity of model outputs should be analyzed, 

ft 

Mgrfix)dological Considerations , " 

Although the methodologies employed in various models involve 
numerous technical distinctions that ar^' not appropriate to our dis- 
cussion heire, several aspects , of mod^ methodology should enter into 
evaluations of alternative models. 

First, some methodologies . are simply likely to be more Adequate 
than others. Although,, under any set of circumstances, several alter- 
native methodologies, may -be of equal utility, general assumptions 'can 
be made about such methodologies. Thus, even a brief examination of 
information on demographic projection techniques will suggest that 
techniques using age cohorts are generally superior to those with less 
.detail (Shryock and ?iegel, 1973). A short consultation with appro- 
priate experts vwill generally provide similar information in regard, to 
other model dimeasions. " ^ ^ 

Second, it is essential to evaluate the extent of submodule inte- 
gration in such models. Most of th^ existing models involve a major 
premise that economic and demogr'aphic aspects of developments require 
»careful inrfeegratidn^ Many', however, make no attempt at effective 
integration o^ key components, but rather simply apply separate ^ 
'methodologies (i.e., Tor economic and demographic projections) to a 
common set of project characteristics • ^ , 

Finally, the assumptions underlying the methodologies employed in 
such models must be evaluated carefully ^in terms of such dynamid 
modeling capabilities as: • ' 

(1) the ability to incorporate changes ifi the structure of 
^ model relationships over time' 

(2) the inclusion of the key structural dimensions of the • 
phenomena of interest 

(3) ' the incorporation of feedback loops for updating baseline 

figures ~ * ' . 

^ In general, models that allow the use ofi, multiple rates for 
variou? factors during diJpferent phases of the^projectioa period (such 
as changes ixt labor force participation rates or fertility rates), 
that utilize factors that most closdly differentiate between Hey 
dimensions (such as industries or age cohorts), and that incorporate 
procedures that feedl^ack changes, such as alterations, of population 
age structure? or Changes in the economic structures, are superior to 
those lacking such featjires. 



It is, of course, evident th^t an overriding factor in model 
selection ^lust an evaluation of a model *s accuracy in predicting 
impact and basel"^ne conditions. Although most of the existing models 
have been developed recently and relatively little evidence has 
accumulated for evaluating their validity, evidence convincing the ^ 
validity of source module has been accumulated 6r can be derived by 
using available data sources. Lu addition, given samples of the out- 
puts of mo5el projections for various areas, several types of evalu- 
ations can be. made quite easily. For example,^ estimates of economic 
factors such as income at the county level and population levels for 
counties a^nd incorporated areas ar^ published periodically by the 
Bureau o^^conomic Analysis and the Bureau of the Census ;in the Depart- 
ment o4 Commerce. These estimates can be compared to those for the 
various models, ^and some idea of their accuracy can thus be gained. 
Thi^ approach,^ which involves, a comparison of data fiom past ^periods 
to those projected by a model for such perods, is often termed histoi 
ical simulation (Pindyck aa<d Rubinfield, 1976). In addition, it is 
possible to lise dynamic simulation ^techniques and sensitivity analysis 
(Pindyck and » Rubinfield, 1976) to analyze such models. ^This involves 
a comparison of the trends shown in the mode^l output for the projected 
future periods, to those noted- in impacted areas in the past. Such 
comparisons provide a valuable and clearly essential step in model 
analysis and model selection. 



Use Characteristics 

' < . 

Additional dimensions that must be considered relate to the use 
characl:eristics of such models. Two of^these dimensions are the -avail- 
ability and cost of obtaining the input data required for a model's 
implementation. Many models use input-output economic models that 
require the usq; of state or rejgional input-output interdependence ^ 
coefficients.' These coefficients are avaiable in mast areas, but, if 
an appropriate s.et of coefficients does not exist , then the imple- 
mentation of such models is likely tol'be quite- expensive and to requ'ire 
extensive data collection. Similar consideration must be given to 
other data dimensions. 

It is essential to. note that models that reduce data collection 
costs by utilizing national data bases may accentuate prbblems in pro- 
jecting Tocal level conditions that depart markedly from national 
patterns.' The tradeoff beitween the need for locally oriedl^ed data 
tqputs and the costs of collecting local data must be evaluated 
carefully. * ' 

The flexibility 6f use of the model should also be considered. 
Impact assessments and impact events involve numerous factors that aye 
difficult to evaluate and predic^t. Thus, it becomes essential to 
examine the range of potential impacts under widely varying assumptions 
for such factors. Models that provide easy alterations of such factors 
and rapid output^ for alternative development scenarios are desiifable. 
In evaluating models J the options provided for altering key assumptions 



such as the number of projects, the size of the project, the location 
of the project, inflation rate^,. birth rates, per Capita service usage 
rates, and other factors should be closely examined. * 
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/\^^An additional. criterion to be considered 'is the availability and 
adaptability of the computerized form of such models. S6me\models can 
be accessed only through the agency that implemented the model, while, 
in other c^ses, cooperative agreements can be established which pfo^J^ide 
the model code to a user agency. In general, efficient use of ^be 
model is facilitated by the ability to acquire the model code. 

In addition*, however, it is essential to ensure that appropriate 
computer facilities and computer compilers are available' if the computer 
code is to be' obtained. The incompatibil^y of different types of 
hardware^and the Hack of appropriate language compilers can make 
adaptability very costly. , , . * 

Model Comparisons ♦ 

In this section, we attempt to compare' a wide set of models pre- - 
sently employed in socio-economic i^act assessment projects -iu various^ 
parts of the United StateS7~~in terms of the criteria noted above. Th^ \ 
models evaluated include: * ' ' . *^ ' 

(1) AT(W 3 (Beckhelm, et'al,, 1975) ■ • ■ 

(2) BOOM 1 (Ford, 1976) ^ ' ' .' 

(3) BREAM (Mountain Wes't Research, 1978) ■ ; • , 

(4) CLIPS -(Monts, and Bareiss, J979) . ' * ' ^ 

(5) CPEIO (Mo'narchi and Taylor, 1977) ♦ . ' " ; 

(6) HARC (Cluett, et al. , 1977) ■ " . 

(7) MULTIREGION (Olsen, et al.-, 1977) 

(8) NAVAHO <Reeve, et'al., 1976) 

(9) NEW MEXICO (Brown and Zink, 1977) 

(10) RED (Hertsgaard, et al. , 1978; Lei-stritz, et al., 1978) 

(11) SEAM (Stehehjem, 1978) 

(12) S IMPACT (Huston) 
•(13) WEST (Denve^* Research Institute, 1979) 

Although numerous other models- are availabl^V/tlu^ set includes a 
■ majority of those which attempt to,project the impacts of large-scale 
res9uN:e developments, have published , descriptions , and have been 
widely used by national, re;g.ional> and local, decision makers (Denver 
Research' Institutj2, 1979; Markusen, 1978). * j' 

The comp^jrison of th6se models is presented in t;hree tables. 
Table 1 addresses Criterion 1 and describes the information 'Character- 
istics of the models. Ns3[n this table, the dimensions examined by J:he 
^model, the project phased the geographicai^ unitrs , and the(gj:ime periods 
"for which projections . are made are shown. Dimensions considered as , 
'possible components of such models are: the economic, demographic, 
interface, distributional, public service, fiscal, and||?ocial components. 



Table 2 compares the methodological character;istics of the models 
These characteristics include the form of methodology used 'in each of 
several possible major components of such jDiodels, the -farm of mc^del 
integration, the dynamic capabilities of each model component, and the 
extent of validation of each model. In this table, characteristics 
for the economic, demographic, interface, distributional, service 
and fiscal components of each model a/:e described. 

Table ,3 addresses Criteria 3 and provides information on the use 
characteristics of such models. In' particular , it compares the data' 
inputs and the computerization requirements of such models and the ^ 
extent to which such models ^allow us'er input through parameter alter- 
ation and |Lhe use of interactive programming. 

^ (Tables 1-3 Here) " ^ 

. In comparinj^ the models, we have been limited to the information 
provided in the reports available f^r each model. In cases where. such 
*^ reports do not discuss a particular item, the designation, INP-infor- 
mation riot provided, is used.^ Giv^ these\ limitations it is essential 
to stress the need for users to conduct careful analyses of models 
that appear appropriate for their particular information needs. 

Although it is impossible to discuss the data in Tables 1-3 in 
detail, givea^space limitatlonse, even a brief description of the items 
in Tables J[-3^ndicates hpw diverse the models are in overall capa- ♦ 
bilities and characteristics.' As- is eyident from Table l,*only four 
models (BOOM 1, RED,* SEAM, and SIMPACT) contain 'as many as fio/e 
dimensions.' None addresses social factory, and few contain th^ 
potential' for such an expansion. All cover the three vital project 
phases, but areal coverage varies widely. Only five models analyze 
both county and city impacts. Most do provide yearly outputs, but 
many are limited in tlfle total number of units that can be included in 
the model. r 

In terms of methodological ^haract&ristics (Table 2) , the differ- 
ences are less pronouncecj^ Only four systems utilize an input-output 
model, and all but two use a cohort-component demographic projection 
technique. Almost' all use an interface procedure that involves the; 
matching of available and required employment to determine migrati&n 
levels. Nearly all are dynamically programmed. None has receiv^ 
adequate validatiorf, but some have been subjected to ^ensitivity and 
historical simulation analyses. 

The use characteristics (Table 3) show great diversity from one 
model to another. The RED model requires the greatest amount of 
primary data, while the SEAM model requires virtually no local data 
(.except for the interface protedure where local data is ftecessary for 
non-we'stern areas). All other models tend to be intermediate between 
these, two in data requirements. Only four of the models are inter- 
active, allowing users to alter various parameters; and, of these, the 
RED model appears to allow the alteration oi more parameters than othei 
models. Nearly all of the models are programmed i^n languages likely 
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to be available at major computer installations. Xhe use of inter- 
active languages (GASP IV, SIMSCRIPT/and APL) is likely to decrease the 
core storage necessary for the use of such models, and thus, models 
using these languages are likely to be more adaptable to smaller 
computer systems. Q|;i the other hand, at small and medium-size instal- 
lations compilers foil^uch languages may not b6 readily available. 
Finally, in almost^ aliases , the adaptability o|. such models is 
untested. Although sevetfal models (including BREAM) incorporate 
aspects. of the ATOM^ model, an^^e BbOM 1 and RED models have been ^ 
adapted by researchers in Texa^^^rdbck, et al.,'l979; hjonts and 
Bareiss, 1979), the adaptability Tpd transferability of such models 
remain largoiy untesj:ed. / 

, . Overall, then, the comparisons in Tables 1-3 ^ggest that avail- 
able socio-economi,c as^^ssment models are least different in the 
methodologies employed and most different in the extent of information 
provided and in use characteristics. Since these latter two factors ^ 
are the ones central .to decisionmakers* concerns, it is clear that 
careful evaluations of individual models are an essential first step 
in model selection. 

7 

Factors in Model Adaptation and Development 

Nfearly all oL the models described above have been developed for 
specific areas of the nation. As a resi^lt, even if one chooses to use 
one o^tllfese existing models* structures for performing socio-economic 
projections, its use will require an adaptation effort to adapt it 
to t:h;6 specific geographical area of interest and to* the unique 
characteristics (i.e., public revenue and expenditure 'patterns) of 
that area. If none of the models are adequate ^oi meet* a specific 
projection need, then the .development of a new model may be necfessary. 
*As iA the selection af exi^sting models,, the adaptation or development 
of a socio-economic model requires the consideration of numerous 
factors. In t!jhis section, steps in- and factors affecting model 
adaptation andf development are e^^amined. 

I- ' 

Model Adaptation ^ 

The processes involved in the adaptotron of a modeling system may 
vary in complexity from simply the alt^ation of its data base to 
include data for the area of interest to numerous and substantial 
changes in its computational structure. Because of the interactive 
nature of such models* structures, even slight modifications dn a 
model* s structural components may lead to such a substantial redesign 
of the model that the resource and time commitments necessary -to 
complete the aaaptation njay be little different than those involved 
in the development of a new model (Murdock, et al., 198O0 . Whether 
only slight or major alterations are required, however, it is essential 
to consider the major steps in, and those factors likely to improve, an 
adaptation fffort. 
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The adaptation of a socio-economic model may be seen as involving 
at least five major steps. These steps include the follov^ing: 

(1) evaluation of computer system compatibility 

• (2) estimation of necessary changes in model structure 

(3) data acquisition ; ^ 

('4) model implementation . * ^ , 

(5) model validation , • 

Computer System Compatibility . The computerization of assessment 
models is, of course, tlie key to their a^tifactiveness and their utility.- 
The specifics of such computerization, however, may be problematic and " 
should be carefully considered prior to the initiation of a^^^^adaptation 
effort. They should, in fact, be as carefully considered in f-he chaicr 
of a model for adaptation, as its conceptual or computaJLi6nal |;ases. 

The availability of the model *s computer language, tl^e work space 
capacity provided at the computer facility *where t^he model .is to be 
installed, and the availa])iTity of programmers with the, desire^ language/ 
skills must be carefully considered. Although the^^ evaluation of these; ,^ ' 
factors may appear too obvious to merit discussion, the tendency to ' ' \ 
take the existence of such factors for gAnted often leads to signifi- ^ii: 
cant difficulties and time delays. Fox example, if languajj^'^.and 
operating system capabilities differ between the initial development 
system and the adaptation system, ofiSf.m'ay be forced to manually key 
the conj^uter model cocJ?^into the system and convert incompatible 
symbols from one versipn of a language to another. ^ 

Other difficulties ar^often encountered because of differences 
between the environment where the initial model development was . 
performed and that where it is to ht adapted. Differences |in co^re' 
availability and in the number of work spaces available foi^ use nmy 
require months of negotiation with facility officials and extensive 
restructuring of a model. In adapting a^ complex computerized model, 
then, careful consideration must be given to 'comt>uter comt)atibilit^ in 
specific 'and deta^iled t;erms. • - 

Model Structure . In the adaptation of a model's* structure^ tj^^^^ 
most important considerations should he tfie extent of congruence \ 
between the structure of the m6del and the local environment to whichf 
the model is to be adapted. The evaluation of such congruence is 
central in the consideration of each major model component. 

In t^e^ economic module, for example, it is clear that the economic 
sectors uj^ed must be sufficiently detailed to adequately characterize 
the impact area environment. An evaluation of the level of detail 
necessary to properly characterize the ecbnomy of tlie area to which 
the model is to be adapted is thus essential. 

V 

The adaptation of the demographic fnodule of an assessment model 
usually involves relatively few difficulties because such components 
are widely a^vailable, and substantial experience has iTeen gained 



2o 



7 



^ 23 

in their use. However, if "special popi|d!ation*' procedures are required, 
then substantial revisions in the module structure may be necessary. 
That is, if information for specialized populations such as Native # 
Americans, Blacks or other groups is necessary, then substantial 
revisions in a model's structure may b^ necessary. An evaluation of 
tfcie ramifications of such changes, of the data required to implement 
such changes, and <y£ the Qompromises between the detail desired fn 
outputs and module structjare capabilities must be made- 

Interface modules often receive relatively little alteration in 
adaptations to other settings, but the congruence of their design with 
the adaptatioiv^nvironment should be carefully considered. Foe 
example, those demographic charactaj^wtics often use^ to estimate popu- 
lation from data on the number of^- or out-migrat£^g workers must be 
^carefully evaluated to determine. their applicability to. the area to 
which the model is to be adapted. 

The adaptation of allocation modules' involves factoxs similar to 
those that must be con&idered-in the adaptation .of interface modules. 
That is, although no extensive changes are usually necessary in the 
computational procedures of such modules, it is usually essential that 
data on such factors 3s worker commuting patterns be obtained to 
evaluate the accuracy of the assumptgions being used in this module. 
Service modules also seldom require major changes. The only m^jor 
change required is likely td be the substitution of local population- 
based rates for those initially^nclud^^^in the module. 

The fisgil rtiqdule^usually receives the most extensive alterations. 
Taix struclnires are significantly different from one state to another. 
Thus, 9ome states have severance taxes or other resource-use taxes or 
in-state income taxes while others have neither./ Although the basic 
.structure of the fiscal module of the initial model may be useful, the 
reprogramraing involved in the adaptation of .the fiscal component -is 
usually extensive. In genettl, the adaptation of fiscal components 
of such models is not likely to be as beneficial as that of other 
model componettts. ^ * 

In general, then, alterations in several model CMj^nents are 
required due to differences in the initial adaptatiorip^e^ environments 
Although the existence of* a model structure for adapfii^lon usuall;^ 
serves several purposes and saves countless hours of original pro- 
gramming, major alterations in the model's structure are usually 
required. The major advatitage of using an existent model structure, 
in faqt, appears to lie less in the availability of a physically • 
inan^pulable computer code\han in the conceptual design that it 
^provides for evaluation and reconsideration. 

* 

Data Acquets it ion . The difficulty of obtaining the data necessary 
to adapt a model to a different environment varies greatly depending on 
the data item required. The acquisition of demographic data offers 
feW,5lifficulties because of the centralized sources for such data. 
'For jEiscal data, secondary data sources may also be used, although 
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local level data may be desirable in some circumstances. Economic data 
are more difficult to obtain, especially for a relatively complex 
V economy. If a state input-output model is to be used, for example, 
aggregation and regionalization af coefficients may be'^necessary^ 
Other major areas of difficulty in obtaining data for the economic 
module occur in the collection of data on workers and for project 
expenditure^. Public service data are usually the most difficult to 
collect and require extensive site-area data collection. 

^ In evaluating the feasibility of an adaptation effort, careful 
consideration should thus be given to the question of data availability 
and the implicaApus of failing to obtain specific data items. If a 
model is data intensive, the data values in the initial model do not 
accurately reflect conditions in the area to, which the model is to 
be adapted, and such data are unlikely to be available, then a less 
data-intensive modeling scheme should be considered. On the other 
hand, if data are unavailable but the model values appear applicable 
to the Adaptation area, then an adaptation ef for): may, in fact, yield 
an applicable model that could not otherwise have been developed from 
available data sources. Before an adaptation effort is initiated, then, 
it is essential to evaluate the importance and potential availability 
of all data 'items and to assess the limitations and the potential of 
the model in addressing such limitations for the adaptation area. 

Model Implementation . Model implementation refers to those 
activities involved in the computerization of the conceptual structure 
^ of the model. Although such considerations are clearly dependent on 
system compatibility, the factors to be discussed hpre relate to the 
processes rather than to the structural characteristics involved in 
establishing a computerized modeling system. As a result, they require 
separate discussion-. ^ 

In implementing an adapted version of a mod.el, several consider- 
ations must be taken into account. Foremost among these considerations 
is simply the need to become fully acquainted with the model's compu- 
tational procedures and the patterns of interaction between model 
components. The level of familiarity required is not only an overall 
familiarity with what the model is to do conceptually, but an exact 
knowledge of the 'computational structure of each step in the model. 
(One must obtain the same level of familiarity with the model that one 
would have obtained if Ji^ or she had jj^rogrammed the original model.) 
Although this requirement may seem obvious, it is quite tempting, 
given existing computer code, to avoid a detailed analysis of the 
model's cojpputer code assuming that the model must certainly take 
variouff""contin^encies into account. For example, whether the model 
code for an item aggregates subunit totals to obtain larger area totals 
or allocates from a larger area to subunits, or whether units are in * 
hundreds, thousands, etc., may seem relatively inconsequential, but 
*^fuch knowledge is Vitally important, particularly when- alterations in 
the model, code must be made. 

1 * » 

tn many cases, in fact, the highly interactive nature of such 
models diay place extensive demands on the computer analyst. The 
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ramifications of changes in the model code must be traced throughout 
the model. If a concise and powerful computer language, such as APL, 
is used, this is especially important* If the implications of a given 
change are not adequately evaluated, difficulties will inevitably 
occur at some ^other phase of fthe modeling project. The major point 
is thus the obvious one — computer expertise is as essential in adapting 
a model as in the initial development of one. 

Model Validation * Efforts to validate a complete socio-economic 
assessment model are difficult under any cirbum^ances. With an 
adapted model the process is, in some ways, actually made more diffi- 
cult. The difficulties arise because of the need to take differences 
in the development and adaptation contexts into account. Careful 
analyses must be performed to determine whether differences between 
the results obtained from an adapted model atid the original model are 
due to contextual differences between the adaptation area and the 
original' mpdel development site-area, such as differences in the^ensity 
of settlement in the ^wo areas, or are a result of computational or 
model design errors. The outputs of an existing model can serve as a 
basis for comparison for those from the adapted model, leading one to 
find errors that would not have been detected otherwise. In validating 
an adapted model, the original model's results should serve as the 
basis of one's expectations for the adapted model's results. Until 
deviations in thje nature of the results from the original model can be 
explained computationally, as well as. conceptually, major changes in 
model structure should liot be made. 

These five steps, then, are those usually necessary in a model 
adaptation effort. The careful performance of each of these steps 
and the careful consideration of alternatives and problems likely to 
occur in each step are essential for an effective model 'adaptation 
effort. 



General Considerations in Model Adaptation 

T}ie successful completion of the model adaptation steps described 
above requires consideration of numerous factors and conditions 
^related to the models involved and the adaptation context. In this 
regard, although no comprehensive list of considerations can be giveti, 
at least four .factors appear to us to be essential in any model 
adaptation eff6rt. The follbwing factors aire essential to any model 
adaptation effort: 

(1) careful preliminairy model evaluation 

(2) use of an interdisciplinary adaptation team 

(3) a structured organizational environment 

(4) extensive user input and involvement 

Each of these factors is discussed briefly below. 

' Preliminary Model Evaluation . One essential consideration is 
that entailed in the preliminary process of evaluating a model for 
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possible adaptation. Although all of the difficulties that may be 
encountered in an adaptation effort cannot be anticipated, in many 
cases, p'^eliminary evaluations of models being considered for adaptation 
can eliminate many potential problems. It is particularly important not 
only to evaluate the probability that one can estimate a given parameter 
or*obtain a given data item but also ta^.examine the implications of 
being unable to^ obtain a givea estimatj^ or parameter value. One signifi- 
cant missing data item or a procedure that is inappropriate to the 
adaptation context may make it necessary to reappraise the use of a 
given model. In nearly all cages, Uie time spent in evaluating a model 
will not be wasted if a model is^later chosen for adaptat^ion. The eff oft- 
expended in evaluatij^g data sou»ies and alternative estimation techniques 
is likely to expedite the adaptation effort once it is initiated. 

Use of An Interdisciplinary Adaptation Team . A second factor 
central to the evalua.tion and the adaptation ej^fort is the use of a 
truly interdisciplinary adaptation team. In the case of models such 
as those described above, a model adaptation team may entail a computer 
systems analyst, an economist, a demographer, a public service analyst^ 
and a fiscal impact analyst. ^ Although a given member of the adaptation 
team may be familiar with the conceptual as well as the methodological 
bases for more than one of the major components of a model, it is 
unlikely that a model can be properly adapted by persons from any single 
discipline. Thus, although an economist or a demographer may be capable 
of doing many types of analyses, neither' s skills can substitute for 
those of the systems analyst. In addition, it is important -that members 
of the modeling 'team interact as openly and as equitably as possiblcj. 
E^lji discipline's point of view must be forcefully presented and inte- 
grated with the petspectives of^'^other disciplines. 

Structured Org3ni2ational Environment . A model adaptation effort 
also requires the use^of a relatively structured organizational environ- 
ment^ That is, the organizational structure must be such that decisions 
coMflAing necessary compromises between the ideal conceptual design, 
th^P^t efficient computer systems design, or the most desirable 
economic, demographic or^other estimation procedure can be made. In 
some cases, these compromises .cannot be made on a consensual basis, and 
a structured, decisionmaking environment is thus essential. In addition, 
^ such essential, tasks as the determination of schedules for the com- 
pletion of model subcoiiponents and the coordination of diverse modeling 
tasks oftjsri require a more structured organizational environment^ 

Extensive User Input and Involvement . A fourth factor which is 
essential for an effective model adaptation effort is the inclusion of 
potential moQel users in the adaptation team. An advisory group 
selected from public agencies and industry can serve a numbeif of func- 
tions including the provision of necessary data items for model comple- 
tion, the review of model adaptations, and the evaluation of preliminary 
model results. Such advisory groups seem desirable whenever a policy- 
oriented model development or adaptation effort is to' be Aindertaken. 

In sum, a model adaptation effort requires the performance of a 
number of carefully executed steps. These steps are most effectively 
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performed by an interdisciplinary team bf researchers representing • 
various disciplines and potential model users. An adaptation effort 
will often require the establishment of k relatively structured organic 
zational environment, but it must be in which open discussioii between 
patential users and scientists from various disciplines can take place. 
All adaptatloa effort, theo, is often demanding and should b^ undertaken 
only after careful evaluation of the time and personnel resources 
necessary to complete the task. 

Model Development 

the decision to initiate the devej-opment of a new model rather 
than adapt an existing one involves an extensive commitment of time 
and personnel resources. The expenses entailed in such a development 
and the increasing availability of already developed models, such as 
those described above, may result in ^'decreasing number of new model 
developments in the coming 'years . Some new developments seem likely, 
however, as the increasing complexity of interactions between socio- 
ec6nomic factors are further delineated and socio-economid conditions 
are more effectively linked with 'other impact dimensions (Leistritz 
and Murdock, 1981). As with model adaptations, it is. essential to 
consider some of the key \steps in. the development process and some of 
the major factors essential to the success of a development effort. 

, The steps in the* model development pirpcess are similar to those 
for the adaptation process and thus their discussion can be relatively 
brief. At the^ s^me time, as with the discussion of such 6teps in the 
adaptation process, .It should be recognized that the number of steps 
delineated is relatively arbitrary and t^at additional steps could be 
presented - 

Among the key steps in the model development process are the 
following: 

• (1) the foxmation of a model design-implementation and user 
development, team 

(2) the determination of tlata users* informational needs 

(3) the delineation of the areal, temporal and content coverage 
of* the model 4 \ - 

(4) the determination of the model's conceptual structure 

(5) the determination of the desired system design character- 
istics of the model 

(6) ' model implementation ' 

(7) model validation 

These steps are discussed briefly below. 

^ The first three steps reflect the need to use a multidisciplinary * 
madel development team and to include data users in the deve>Lopment 
effort. Although this need has already been addressed in tfte discussion 
of model adaptation, it is essential to emphasize that such a team is 
of even greater importance in a model development effort when key 
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decisions about model design have yet to be made. A model is more 
likely to be used if its potential users have been involved in its 
design such that the outputs it ic designed to produce meet the . 
informational needs of its users for the areas and time periods with 
which they are most- concerned. Although care must be taken to ensure 
that a wide range of users* nfeeds, not just the needs of users directly 
involved in the model development effort, are anticipated and that the 
integrity of the model design effort is maintained, models whose 
development efforts do aot involve users are likely to be less widely 
utilized than those which include user input (Leistritz, et al., 1978). 
Especially critical to this utilization is the completion of small 
area ptojections lor baseline and impact peri;gds and for time periods 
of short dui;ation. Models^that provide only regional projections or 
projections for every fifth year rather than every year, for example, , 
may fail to address users' data needs, particularly during project 
construction periods. Finally, in nearly all cases, such a design 
effort must involve an interdisciplinary team, for only sbch' a team is 
capable of designing a model that can address the wide rairce of user 
needs that must be addressed by^ such efforts. \ 

The determination of a model's conceptual design is the most ^ 
purely academic step in the model development effort. It iinvolves 
standard methododological considerations related to the evaluation of 
the most desirable and feasible techniques given cost and/data 
constraints and the relative validity and reliability of Alternative 
methods. Of particular concern in this step is ,the design of feedback 
and interface linkages between model components and the inclusion of 
a wide range of model components. Most models* lack critical y.nkages. 
between such components as the p\iblic service and economic componei\.ts 
(i.e., they do not trace the effects of public service conditions on 
changes in business activity) (Leistritz and Murdock, 1981), and none 
contains a developed social (as distinct from demographic or publif 
service) component. The need for further refinement of the conceptual 
bases of such models often^becomes all too clear during this develop- 
ment ^phase.' 

The desirable system design characteristics fop such a model have 
been examined in the discussion of existing models and require little 
additional evaluation here. It remains essential to note, however, that 
if ease of model adaptability is a secondary goal of the initial develop- 
ment effort, care mu&t be" taken to use a design that employs a generally 
available language code and that requires limited core storage capacity. 
*" 

The content of a model' s -implementation and validation steps are 
relatively unique to a given model structure and cannot be easily 
generalised* for discussion here. It is necessary to note> however, 
theH it is best to jrPcompany each step of implementation with a 
systematic validation analysis. Once the total design of a model has 
been completed, error .diagnoses can be extremely difficult. Histori- 
cal simulations as well as sensitivity analysis should be performed 
and their resillts compared to known patterns and trends. In al^l 
cases, validation analyses are absolutely essential to the comi^letion 
of a development effort> ^ • 



Ttte steps in model development, as in. model adaptation, require 
careful planning and completion. They require a concerted and^ 
relatively long-term effort if the model's development is to be success 
ful. In addition, the success of such efforts is likely to be depen- 
dent on the existence of a number of conditions within the modeling 
development environment. 

• ■ V 

General Considerations in Model Development 

Many 'Ofi the factors most likely to ensure the success of a model 
development effort have already been discussed. Because of their 
critical imp^ortance in model development efforts, however, they are 
again, briefly summarized below. v 
Ik 

These factors include: 

1. Early involvement of potential information users — As already 
uoted, the participation of potential usees in the model 
design effort not only improves the chances that the result- 

^ ing- models will be compatible with their needs hut also can 

.provide the developers with "easier access to local data 
bases. User involvement through the development period 
allows for correction of initial model inaccuracies based 
on information about local conditions. Furthermore, the 
meaningful involvement of users in the development process 
increases the likelihood that they will use the assessment 
model. ^ 

2. Appropriate timing with respect to information needs — Aware- 
ness of upcoming decisions aifd the need for the information 

'the model can provide and timely provision of information 
to meet those needs are also essential. If modeling effort? 

♦"^re pursued before decision makers feel the need for the 
information they can provide dr if th^ development process 
is so extended that the important issues have been. addressed 
prior to the model's completion, t&e effort is unlikely to 
be highly utilized or well received. . . 

3. Knowledg^ of ptudy area conditions-^'-Socio-econQmic impact 
analysis requires a detailed .understanding of the economic,^ 
demographic, public service, fiscal, and social conditions 
of the study area. If the researphers do not possess such 
knowledge, they must be willing to m^ke a. significant effort 
tdP^gain a thorough understanding of local conditions and 
^ relationships. 

A. Knowledge of impact assessment techniques^-Socio-economic 
impact analysis generally ^and impact modeling in particular 
requite a variety of skills,- including thorough knowledge 
of economic, demographic, public service*, and fiscal impact 
assessment methods and expertise in computer systems/ 
programming, because it would be highly^, unlikely , to find 
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this combirtation of skills in one individual, a multi- 
disciplinaiw.team must usually be assembled. Further, if 
such a^ teamvis to function effectively, ati:ention must be 
given to developing an adequate project mana^gement structure. 

5. Continuity of professional and technical support — Once the 
model's structure has been completed, there is a continuing 
need for competent analysts both to" assist users in various 
applications and to update Various data bases and coef- 
ficients. There is also a continuing need for advice from 
persons with expertise in the use and interpretation of 
assessments in determining when us^ of <a method is appropri- 
ate and in interpreting its outputs. In addition, as the 
model is applied to a variety of problems, needs for refine- 
ment are often identified* Determination the -institu- 
tional setting (e.g., mission, , agency research institute, 
etc.) which can best provide a continuity of support will 
be important to the long-term usefulness of* any model. 

6. Resources commensurate to the task — Model development, like 
other research and development endeavors, is not inexpensive. 
For example, it is estimated that more than *$2 million have 
been invested in development of the SIMPACT computerized 
assessment system (Huston, 1979). Development of some oth-er 
regional, i^act modeling systems^ has ii^volved costs of 
several hundred .thousand dollars', not including background 
data collection ^ and analysis. The cost of a development 
effort must be realistically assessed and adequate resources 
allocated. •Thus such efforts inevitably involve a somefwhat 
speculative and often substantial investment that must be 
made with a full realization of the poteatial and the risks 
involved in such an investment. 

Although no single set -of -conditions can ensure that a'linodel develop- 
ment effort will be successful, the presence of the conditions noted 
above are likely to increas'e the probability of success./-* 

, Summary and Conclusions 

Rapid growth resulting f^om large-scale development projects has 
Created growing interest in developing integrated socio-economic 
assessment models. A number of such models have been developed, and 
they appear to have considerable potential for providing information 
useful to social scientists and decision makers. These systems are^ ' 
more useful, however, if their capabilities, limitations, and the 
factors necessary for their adaptation and development are understood. 
Like other methodoJx>gical systems, they^ay most appropriately be 
regarded as sophisticated calculating mechanisms which may best serve 
to sensitize the analyat and the decision maker to the implications of 
alternative courses of action. Even when properly designed, these 
systems {provide only an efficient liiechanism for organizing our assump- 
tions ana for projecting the implications of these assumptions in£o 
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the futUM^ No matter how sophisticated their design, these models 
cannot proyjLde certainty in- an unpertain decision environment. Neithe 
can they be expected to resolve scientific or policy differences which 
are basically philosophical in nature. Finally, they cannot and . 
should not be expected to replace the decision-maker '-s role of con- 
sidering all available information and applying judgment in arriving 
« at a fiual decision. 

Whatever their J.imitations , however, it is clear that- as arf aid 
in impact projection and policy analysis, socio-economic assessment 
models lare of considerable utility. Their refinement, expansion, and 
evaluation. must remain a priority area for social scientists who wish 
to play an important role in the assessment of the socio-economic 
impacts of major resource developments and in the policy processes 
involved in planning for and mitigating such impacts. 
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NOTES 

^Parts of this paper are derived from two earlier works by 
Leistritz and Murdock: "Selecting Socioeconomic Assessment Models: 
A Discussion of Criteria and Selected Models," Journal of Environmental 
Management 10 (1980) :241-252, and The Socioeconomic Impact of Resource^ 
Development: Methods for Assessment , Boulder, Colorado; Westview 
Press, 1981. 
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■ Figure 1., Partial Genealogy of Socioeconomic Impact Assessment Models, 1960-1979 
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T4ble U . INFORMATIONAL CHARACTERISTICS OF SELECTED SOCIOECONOMIC IMPACT ASSESSMENT MODELS 
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Table 2. METHODOLOGICAL CHARACTERISTICS OF SELECTED SOCIOECONOMIC IMPACT ASSESSMENT MODELS 
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Table 3. USE CHARACTERISTICS OF SELECTED SOCIOECONOMIC IMPACT ASSESSMENT MODELS 
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AN INTERACTIVE APPROACH FOR COMMUNITY 
DEVELOPMENT DECISIONMAKING 

David L. Debertin 
University of Kentucky 



Thp effective delivery of computerized decision aids for policy- 
makers who must deal with problems of economic development has been of 
increasing interest to both extension and research workers invrural 
development. This paper describes efforts recently completed at the 
University of Kentucky that we feel represent the most advanced approach 
yet availaBle with respect to the delivery on a comprehensive planning 
model for rural development. 

Past efforts to introduce (iomputerized decision making to decis^ion*- 
makers in Florid^ and elsewhere have usually utilized the "batch" 
approach. Usersi.were provided with a perhaps somewhat lengthy input 
form which was filled out and returned to the University research or 
extension workers responsible for running the model. These personnel 
then inputted the data in batch mode from cards or terminal to the 
computer, the model yas run, and output was returned to the user. The 
process took from one to several days and required a degree of involve- 
ment on the part of University personnel to ensure accurate results. 



* The Interactive Approach 

The interactive approach utilized at Kentucky incorporates a 
number of features that, we .believe, build upon and enhance the 
capabilities provided in other states. First, we utilize essentially 
the same computerized planning model that Florida has 1)een using in 
batch mode for a number of years, adapted with data specific to Kentucky 
and its cities, counties and regions, fn other words, the model pro- 
vides the same' amount and quality of information that Florida has been 
khl€ to provide in J.heir batch version, and yet, provides these results 
in minutes instead of days, 



Ijiput Design e ^ 

Howev(2r, the feature we regard as truly unique is the input 
design. Instead of a form users respond to a series of (questions. * 
The model was built as' part of Kentucky's ANSER system. After a 
simple Log-on procedure, users merely type in the name of the program. 
A comprehensive arrays of ANSER features ensures that once the program 
name has been entered, the user would be supplied with enough assis- 
tance from the computer to virtually ensure that he could recover from 
any problem he run$ into in running the model without the need for 
as$istance from University research or extension personnel. 



ERJC . , ' O The previous numbered page fn 
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This approacji has become particularlys3:nipor;:ant in working with 
growth impact models for rural development at Kentucky, Kentucky has 
no statue ejttension specialist directly responsible for impact analysis 
work. As a result, the input form had to be designed not only as a 
data input device, but also as an educational tool designed to ^)rovide 
the user with much the same kind of assistance that would have been 
received had the user had a state extension specialist working with him. 



Overriding Base Plan Values 

The i^put consists of some 173 questions that are answered by the 
user il^teractively. For all but a few of -these questions, a base plan 
value has been %tored within the model s-upplied by, the model builders. 
These 4ata include direct and indiTrect income and employment mu^ltipliers 
for each of 56 sectors for each of Kefntucky^s, 120 counties which were 
obtained from secondary data by stepping down from a national input/ 
output table. In addition, base plan data include numerous other 
Items such as retail sales data and expenditures for various public 
services for city and county governmfents. The level of detail closely 
parallels that contained in the Florrda model. ^ 

^ An important feature of the appr^agh is the ability of ^he user 
to easily override any of the bd$e plan values under his control. Each 
time a question is asked by the m6del, the base plan value ^is also 
displayed. If the user agrees with*the figure, he presses *the return ^ 
key. on the terminal. If he has reason to believe that be can supply a 
figure better than the base plan value because of a structural change 
or a change in expenditure levels in the particular area, he need 
merely enter the .alternate figure, and that value is introduced when 
the calculations are done. Display of base plan values as questions are 
answered assists the user in attempting to determine if he can supply 
mor^ accurate information. In addition, the user is educated as to 
* what are considered to be normal values for a diverse array of multiplier 
and expenditure items. The input thus provides a systematic exercise ^ 
for educating the user with respect to the kinds of information and 
assumptions that are necessary to conduct a detailed and comprehensive 
impact analysis report. 

Even critics who believe that multipliers deriye^ from secondary 
data ate inappropriate for the special characteristics of a new 
industry in their local community are answered. The step-down approach 
used to derive multipliers for the model assumes that the same produc- 
tion function and technology applies to a sector ,at all levels of 
geographic aggregation. If users believe that unique characteristics 
of a local industry exis.t that would alter a multiplier, t)ie need 
merely introduce an alternative value and observe t^e resultant impact, 
''If this, then this'* k^.nds of analysis can be easily hanilled, for the 
computer can work out- the ramifications of alternative values for a 
particular multiplier in minutes. This is, in effect, a sensitivity 
analysis. The ability to quickly do a number of analyses that system- 
atically compare impacts of alternative multiplier values is one of the 
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key features that make the interactive .approach so much more appealing 
than working in a batch ifiode, where decisioh-makers may be reluctant 
to pose more than one or two alternatives that they would like to see 
run. In fact, the interactive approach, with its iaherent simplicity, 
encourages the User to experiment with alternatives. This can only 
contribute to a greater understanding on the part of the user as to 
how the economic growth process works. 



Help for the User 

Another key feature of the interactive approach is the ab to 
.provide help to the user in much the same way that a state extension . 
specialist might if he were working directly with the user. This is / 
done through the use of a HELP command available for each question. 
Each question is intentionally kept quite short. This is necessary to 
ensure that the model can be run in a reasonable length' of time on a 
low speed (30 characters per second) terminal., .If the user needs 
definitions, or additional information to determine If he should over- 
ride thrf base plan value, he merely types in the word HELP. The 
computer then provides additional information which further details 
definitions and terms used in the question. The HELP command is thus 
not only>an aid for the user in answering the requested information 
but also a tool to help educate the user* with regard^ to important 
t^rms and concepts used in growth impact analysis. The work we have 
completed here closely parallels systems designed for computer-assisted 
instruction. 



foi 



Reducing the Chancet for Misleading Information 

University personnel have often been wary of turning users loose 
with growth, impact analysis models without some fairly close super- 
vision by a research or extension worker familiar with the model. These 
concerns have centered around the btrlief that users unfamiliar with 
growth impacts models could insert date into them 'that was simply wrong 
or completely out of any valid, reasonable 'rknge, and get results that 
were quite unreliable. A particular concern lie a result that would 
substantially overstate the positive economic impacts 'of a planned 
industrial development. These results would then be interpreted by 
the user to the public as the University's view with regard to the 
impacts of a proposed* development. The result is that the University 
would be put in a position of defending itself from the potential 
misuse of the growth impacts *model. ' - ^ 



lile we hve not yet introduced a feature to limit this sort of 
misuse of the interactive growth impacts model, we are considering the 
flPiiplementaAon of a plan suitable only for an interactive system that 
we feel would substantially reduce the potential for misfse attributable 
to the insertion of numbers that were wrong or, at least, outside the 
range of values that we consider to be appropriate for a data item. 
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Two approaches may be us^d, The first would be to identify, for nk 
each value under the control of the user, a "proper" range over which 
that value might vary^ If the user entered a nvmber outside the pre- 
determined range; the program would loop through a series of statements 
informing the user of what he did ^jid then completely prevent him from 
continuing until he inserted a number within the range the University 
personnel consider ^propriate- For example, this scheme might prevent 
a user from insertin^a direct employpent multiplier for a particular 
industry of 5, when thfe reliable range for that industry might only be 
from 1 to 2, \ , • y 

A second approach might be to not stop the program entirely, but 
if a number outside th/ predetermined range is entered, t^ie program 
would enter a loop/rKich would flag' the user and quiz him as to whether 
or not what he iixierted* into the model is what he really wanted to do, 
as a double-che/k on the'users intentions. This would not totally 
prevent him from running the model with the numbers he selected, even 
if University personnel did not believe such a value is appropriate. 

0 

Implementation of either approach aWaits additional experience on 
our part in determining reliable ranges for each user-controlled value.* 
Wq will no doubt ^use a combination «f these approaches with the first 
approach oniy being used for those questions in which a value outside 
the predetermined range should never be inserted since resul^of a run 
using values outside the predetermined rfnge could be very mi^eading 
J and pot^ially detrimental to the University. » - ^ 

Assumptions versus Output 

Another key advantage of an interactive approach is that skice 
both the input and the output are displayed and printed at* the users 
terminal, the output that is produced by the model is presented with 
the set of questions and input values "used in* genera^ting the output. 
The combination of base plan and user modified values that are the 
answers to the questions really represent many of the assumptions used 
in deriving the output. In the case of batch run model, the input 
form is easily separated from the model output.' Moreover, with other 
apn^okches, if the user wants bccess to base plan values specific to 
hj/s county or local community, he normally must find these values by 
/-""looking them up in large, cumbersome tables pr ovided in a users manual. 

This is not conducive to understanding base plan assumptions. 
Here we use the computer as a modified data base management device. \ 
When the user selects a specific location and industry for a plaftned ^ 
y development, the computer automatically searche;s the complete data 
file containing base plan values for multipliers and other data for 
those values that are specific to the particular location and industry 
the user selected. The base plan values for displayed for^^ach (fuestion 
consist of only the value specific to the loc^ation and industry for 
whi(;h the run applies. With this approach, there. is never any doubt 
as to what values were actually used in generating the run. 
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Output Interpretation' 

Compared with the approaches we have used for input, our approach 
to providing interpretation of output has been somewhat more conven- 
tional. We are publishing a manual designed to provide the user with-* 
specific information for accessing the computer and the model as well 
as a comprehensive interpretation of each of the tables of output. The^ 
ai^proach used here follows more closely the approach used for the 
batch version of the model in other states. Detailed information on 
the interpretation of each data item is presented. If there is 
sufficient interest to warrant it, we may eventually include parts 
of this so ,that it can be accessed from the computer as the output is 
being displayed. However, the combination of input and output is 
currently nearly at the feasible limits in relation to print speed 
capability of a low speed terminal. A detailed interpretation of model 
output would have to be optional with access under the user control 
for such an approach to be feasible. An approach similar to the HELP 
command on input is probably appropriate. 

In addition, to a comprehensive treatment of model output, the 
manual. will also include an overview of growth impact analysis and a 
description of the model, and the kinds of problems to which it is 
adaptable. An effort will be made to explain enough of the inner 
workings of the model so that it will not be treated as a "black box" 
by the user. This manual will be sent to county agents, state govern- 
ments decisionmakers, and others who over the 2^ year period we have 
worked on this have e'xpressed an interest in learning about and 
potentially working with the model. * I 

/ ' 

Conclusirops 

The interactive approach that we have used for community develop- 
ment growth impacts analysis at Kentucky has a number of features that 
we feel are equal or superior to those used in the past by other 
states. These features include the following: 

Nearly Instantaneous Output . We feel instantaneous output pro- 
vides an environment conducive to the generation of interest ;Ln, and 
erithusiasm for, growth impacts analysis unmatched by an other approach. 
Usees get to see the impacts^ of their situation almost immediately, 
an^ the approach facilitates user experimentation and sensitivity 
anslysis . i 

Model as Comprehensive as Batch Versions . Our interactive model 
provides output that in every way i'^s as location-and industry-specific 
and with the same amount of detail present in batch versions operating 
at Florida and elsewhere.. In no way did we cooipromise the quality of 
the report relative to that obtained from widely used featch versions. 



Educational * We like very much the characteristics of our approach 
that border on a true computer-assisted instructional environment. We 
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see further efforts with computerized decision aids not only for growth 
impact analysis, '•but also for farmers and others, as headed in this 
ditection. We see this as being broadly consistent with the land grant 
function of not only providing data, but also providing educational 
understandings 

Reduction of Potential for Misleading Results > Ve see much ' 
potential f6r use of an interactive comi>uter environment for reducing 
the probability that a growth impacts model will be run with inappro- 
priate data and thus generate misleading results- We have only 
scratched the surface of the potential for checking inapj^L^opriate user- 
entered input • 

Lessened Use of Personnel s In some respects, at Kentucky, we 
were forced into an interactive approach that would need only a low 
level of regular support by extension faculty, due to limited human 
resources. But at the same time, these limitations of human resources 
forced uj to develop schemes for dealing with problems that Were 
perhaps more creative and innovative than would have been the case had 
we had more rural development extension personnel* We are confident 
that if other states are to meet the demands placed on their extension 
specialists with respect to needs for computer-assisted decisionmaking 
with the limited resources that are available, they will need to look 
to techniques that build upon the approaches we have used in Kentucky • 

Clearly, we have not solved all the problems with respect to the 
delivery of growth impact analysis models at Kentudky. Many of the 
r schemes we have invented require further analysis, experimentation 
and study. Jn addition, our afiproach makes u§e of a large interactive 
computer owned by the University of Kentucky, College of Agriculture. 
As a result, such an approach may not necessarily be feasible in all 
states. However, with the advent of powerful but low cost micro- 
computers, it will be feasible to replicate most if not all of , th^ 
features of the approach and model describes here. The potential of 
this looks promising, with the as yet unresolved problem being the > 
development for storing and accessing subsets of the large data sets 
used by the model. 
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EIAri AS A.COMPUTER MODELLING SYSTEM, 

- EIAM IS A cgfiPUTER modelli'ng system 

WHICH HAS THE CAPABILITY OF BEING USED 
AS A DATA RESOURCE^ AN IMPACT ASSESS- 
MENT TOOLy AND A POLICY SENSITIVITY 
ANALYSIS MECHANISM FOR ASSESSING THE 
POSITIVE AND NEGATIVE IMPACTS INCURRED 
FROM ECONOMIC DEVELOPMEI^T IN A. COUNTY. 

A 

EIAFl Functions as an Impact Astsfssment Tool: 

The Employment Im^ct Projection module 
of eiam is the. principal means for a 

r 

USER TO ASSESb THE POSITIVE AND NEGATIVE 
EFFECTS JRtnJCBD BY AN INDUSTRIAL 
DEVELOPMENT. THROUGH USE'R SPECIFICATION 
,0F (1). the HOST COUNTYy ,(^) THE TYPE OF 
OF FACILITY '(lES), EXPECTED TO BE 'CON- 
STRUCTED, AND (3) THE YEAR OF EITHER ' 
■' OPERATION OR CONSTRUCTION, THE MODEL 
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simulates the prospective employment 
impacts to occur in f,uture periods. 
Thjs is done through utilizat][on of 
baseline data on the size and compo- 
sition of the host and adjacent county 
populations togeth§r with their 
respective socioeconomic paramaters. 

EIAM IS COMPRISED OF THREE SUBflODELS 

(1) Demographic Projection Module 

This module provides the user with a 
data resource: population projections for 
the, subject county and up to eight adjacent 
COUNTIES. The user has the opportunity 

• JO RE^IUEST TABLES WHICH DISPLAY AGGREGATE 

- pi^PiJLAT I ON PROJECTIONS TOGETHER WITH THOSE 
FOR;- EACH.. SEX CATEGORY /MALE AND FEMALE). 

Each table- presents the projections for 
*: nineteen a$e--<5rgt^s between the y-ears 

• 1980r2000'. The data presented are based 

» * 

PRINCIPALi.Y ON THE 1980 CENSUS SURVEYS 
WITH, subsequent" year's PROJECTED WITH 
COHORt-SURVIVAL METHODOLOGY". 
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(2) Employment Impact Module ' 

Based ok a- number of tbchnologica|l and 
socioeconomic parameters wh^^h^re subject 
to user modification, this module simulates 
(1) the direct and indirect emf^loyment 
requirements for the industrial developments 
planned in the subject county, (2) the 

PROBABLE NUMBER AND. GEOGRAPHIC S0URC)E OF 
AVAILABLE MANPOWER AWD (3) THE FO^ATION 
AND HOUSEHOl^ IMPACTS') RESULTING FROM 
ATTAINMEMT OF MANPOWER EQUILIBRIUM. A . 
PRINCIPAL DATA INPUT TO THIS SIMULATION 
CONSISTS OF POPULATION PROJECTIONS FROM 
THE DeMOGF^APHIC PROJECTION MopULE FOR THE ' 

subject and^ adjacent counties,' 

(3) Public Costs and County Fiscal Module ' 
* Based on the incremental population 

" INDUCED 'in- THE H0ST COUNTY AS A RESULT 
■OF INDUSTRIAL DEVELOPMENTS, THIS MODULE 
FO'RfCASTS ANNUAL CAPITAL AND OPERATING/ 
MAINTENANCE COSTS OF SUPPLYING THE 
INCREMENTAL POPULATION WITH PUBLIC 
SERVICES SIMILAR TO THOSE ENJOYED- BY 
PERMANENT RESIDENTS. ' 
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The geographic foundation of each 
modular component iz the county. 
Revenues and expenditures can be 
estimated on the basis of regression 
equations that simulate different 

FUTURE trends: MODERATE INDUSTRIAL 
GROWTH, RAPID INDUSTRIAL GROWTH, 
RETIREMENT/RECReViON GROWTH, AND 
INDUSTRIAL DECLINE. 



FIAM f^FTHOnoi OGY 



The population of a county is pbi/jected 
forward using fertility, mortality, and 

MIGRATION RATES. ThESE PROJECTIONS PRO- 

vide a population base for determining 
the supply of available labor. 
The us.er can override a number of the , 
interna'lly stored .parameters. Once all 
the user-specified or default parameter 
inputs have been established, economic 
base procedures are used to determine 
the number of secondary (indirect and 

« 

.INCOME- induced) JOBS RESULTING FROM 
THE DEVEL OPMENT ^ ENARIO. ThIS IS 
ACCOMPLISHED WITH^ EMPLOYMENT MULTI- 
PLIER, CONSTRUCTED FROM DATA SPECIFIC 
TO THE COUNTY BEING ANALYZED. 
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These direct and indirect labor requirements are' 
then correlated with the potentially, available 

RESIDENT AND COMMUTING LABOR FORCE. WhEN THE 

V 

subject county cannot satisfy the new labor needs^ 
commuting workers from adjacent counties are 
assumed to be available to augment the labor pool. 
Immigration is assumed to meet any new labor 
requirements not met by local labor. 
Tables provide data from intermediate steps to 
inAcate how population impact effects of employ- 
ment-induced MIGRATION WERE D'ETERMINED. ThE NUMBER 
OF EMPLOYED LOCAL RESIDENTS^ IMMIGRATING WORKERS^ 
HOUSEHOLDS AND FINAL POPULATION SIZE ARE PRESENTED 
AND INPUT lj\TO THE PUBLIC COSTS AND COUNTY FISCAL 
MODULE. 

The Public Costs and County Fiscal Module utilizes 

CALCULATED EMPLOYMENT EFFECTS' Of; THE DEvIlOPMENTS 
.TOGETHER WITH COUNTY CHARACTERISTICS TO PROVIDE 
ANNUAL INCREMENTAL COUNTY PUBLIC SERVICE AND 
FACILITY COSTS FOR THE PEAK AND SUSTAINED LONG-RUN 
POPULATION CHANGES CAUSED BY THE IMMIGRATION. ThE 
COSTS ARE PRESENTED FOR A NUMBER OF COMMUNITY 
SERVICES. Per capita county revenues and EXPENDI- 
TURE ESTIMATES ARE ALSO PI^ESENTED'. 



' 54 



POPUL ATI ON 



- DEMOGRAPHIC PROllECTION MODULE - 
Projects annual county popULATfoN by age/ 

SEX, AND RACE. 

The" COHORT-COMPONENT PROJECTION METHODOLOGY 

is equivalent to: 

Current Population* 
+ Births 

- Deaths 

+ In-migration . 

- Out-migration 

= Future Population 
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E flPL Q YnENT 

■ - EMPLOYMENT IMPACT PROJECTION MODULE - 

S tfp 1 ' " _ 

* Identify county to be analyzed 

* Select economic development to be simulated 

* ||J)irec.t labor requirements create demand for 

new secondary workers 

* Export base employment multipliers estimate 

^ secondary jobs which are ALLOCAril) TO THi ■ 
SUBJECT and ADJACEp COUNTIES 

* Secondary emf^lovment is LAGGEcyp represent 
its slower buildup compared to basic _ 
employment, 

* Total jobs is the number of new basic and 

. adjusted secondary wof^kers required during 
the construction and operation periods of, 
the new economic development. 

/ 
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FMPL^QYMENT 

, - EMPLOYMENT fflPACT POJECTION MODULE - ' 

Stfp 2 ' ; ■ ' 

* Available- Workers = Local Population 

(Labor Force) _ 

X Percent New Workers 
(Labor fokce parti cipa- 

4 TION RATE increase) 

^ X Unemployment Rate 

Differential 
(Difference between 
local and lowest 
achi evable^ unemploy-* v 

MENT rates) 

-V , 

AvATi AR[ F Workers = Basio Workers + 

Secondary. Workers 



TOTAI. AVAILA RI F. WORKERS = LOCAL AVAILABLE . 

Workers + Workers 
willing to commute 
from neighboring ' 
counties 



6. 



/ • 57 



SIC WORKERS 

Bastt. Workers are people employed in jobs that 
produce things that are sold 
outside of the county such as 
agriculture^ mining^ manufacturing^ 
construction^ transportation. 

Basic Workers ' wages are considered "new" money 

IN THE COUNTY. ThIS "nEW" MONEY 
IS THOUGHT TO BE THE BASIS OF 
GROWTH IN THE COUNTY. 



S ECONDARY. WflRKFRS 
Secondary Workers are people employed in jobs 

♦ 

that produce goods and se^ices 
sold in the county^ such as\|tail 
trade^ local government^ services 
(gas stations^ doctors^ shoe 
repair^ etc.). 
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POPULATION FFFFCTS 
EMPLOYMENT IMPACT PROJECTION MODUli 



Step 3 



The increment between the total available 
workers and those required by the new 
industry is ^tisfied by in-migration 

Population Effects = Number of In-Migrant 
* New Basic/Secondary 
Workers 
X'NuMBER OF People Per 
Family 



New Households" 
GiR eated 



= Population Effects 
X Number of People Per 
Household Who Work 



r 



erJc 
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PUBLIC COSTS 
- PUBLIC COST MODULE - 



PiiRi ic Costs = New peak construction and long- 
term (sustained) population X, 
public. costs per person 

Categories - Social Welfare • 
Hospital ^ 
-.Police 
Fire 
Sewage 
Solid Waste 
Recreation 
Libraries 

General Government 
, " Water Treatment 

r 

Education 



6^ 
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ECONOMIC IMPACT ASSESSMENT PARAMETERS 

HOST COUNTY ^ 
"d. Construction Employment Multiplier 
^ (Secondary) 

2. Operation Employment Multiplier (Secondary/ 
Basic) 

3.. Basic Sector Household Factor 
ij. Secondary Sector Household Factor 

5. Male Basic Workforce Proportion 

6. Female Basic Workforce Proportion 

7. Basic Female Workforce Proportion 

8. Basic Sector Impact County Commuter 
Willingness 

9. SecondarV Sector Impact County Commuter 
Willingness 

10. Basic Sector Workers' Per In-Migrant House- 
hold 

11. Secondary Sector Workers Per In-Migrant 
Household 

12. Unemployment Rate Differential. 

13. Disaggr'egated vs. Aggregated Labor Force 
Participation Rates 

AdjacInt County and Commuter Willingness Factors 
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- REVENUE AND- EXPENDITURES MODULE - 
Rf_ve]^ue & . 

FxPFNniTUREs = New population x revenue and 
^ expenditures per person 

Categories - Revenue (Total and per capita) 

Total 
Taxes 

Charges - . * v 
Transfers 

Expenditures (?Total and Per Capita) 



Total 
Capital 
Operations 
Education 
Police 
Hospitals 
Highways 

.Annual interest payments 
Debt (Total and p^r capita) 
Total 

Long-term school debt 




EI AM OUTPUT PRO^IllCTS - 

Annual projections of population by age, 
sex and race. 

Annual direct employment requirements of 
economic development. 

Annual estimates of>*indirect (secondary) 
employment requirements created by the 
presence of the new economic activity/ 
adjusted to reflect trade area influences. 

Annual projections of the > locally available 
work force. 

Annual projections and characterizations 
of in-migrating worker households. ; 

Estimates of' the public costs, of providing 
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THESE additional PUBLIC SERVICES. 

1 / 



Estimates Lf county revenues and expendi- 
tures required t^wserVe'new population. 



A PEN AND PAD PROCEDURE FOR ESTIMATING 
COMMUNITY ECONOMIC IMPACTS 

I John Gordon' 
University of Florida 



Introduction 

.The purpose of this paper is tP «tfer instruction on estimating 
the economic, demographic and f iscalj|C|tt)acts of change jLn a local 
economy with the aid of a simp*Le fr^fBiv^k which caa'be utilized with 
ojut the assistance of ^ computer, life Jfe ange analyzed may be either 
the addition or loss of economic actrvqriy. The method of impact 
analysis presented is fairly unsophisticated, but the conceptual frame- 
work draws lipon community economic^ analysis models currently available 
in the Food and Resource Economics Department of the Institute of Food^ 
"and Agricultural Sciences at the University of Florida. Although by " 
>no means identical, the tabular output resembles Corresponding ta-bles/^ 
from tnie computerized Commiknity Economic Impact Model developed by 
Ken Claytx)n. / 

Economic change can be introduced into a community from a number 
.'of sources. In this exainple, we shall assume a new industry is con- 
sidering a location in the community. Also, assume that it is the 
opjerating (rather than construction) impacts which are of linterest. 
,The introduction of a new industry into a community (or. its loss) 
creates a mulU-tude oi cfianges in the local economy. In the framework 
discussed, impacts are estimated and broadly categorized as (1) private 
sector economic, impacts such as employment, income and sal^s; (2) demo- 
graphic impacts such 'as numbers of new people j new houses and new 
students and (3) j)ublic se<5tor fiscal impacts which include an identi- 
fication of how revenues an5 expenditures for t)ie various units of 
local -government may be^affected. This information is pifep^red in 
close CiDoperation with and then' presented to individuals, officials, 
groups, and agencies who are, actors in the community economic or growth 
management process. 

An important contribution to local government officials and inter- 
estefl residents^ of comm^ity economic 4fifpact models is the reasonable 
use of "multipliers" which indicate the magnitude of^the "respending" 
or "ripple" effects. Multiplier effect refer^s to < the total or overall 
impactX stimulated by the initial, changes in economic activity. Impact 
analyses utilize incomqi^^ employment, and sales (output )rfimltipliers 
depending upon the economic dimension relevant for the particular 
study. In Floy-ida, multipliers foTTftles, employment and income are 
av.ailable for f£fty-twa industries in each of the stateVs sixty^seven 
counties. Alternative sources d^f multipliers, exist, anm^the lack of 
a readily available set of county multipliers should' not\e viewed as 
a reason not to 'do an impact study. * 




V 



the previous numbered pagi ff) 
th6 original document was blanl^. 



66 

Using the approp^riate multipliers plus some basic information 
about the project, an analyst can use this pen and pad framework to 
estimate a number of economic impacts in a local economy^ Basic infor- 
mation required about the new industry includes annual sales, payroll 
and employment. Obviously, the more specific the information about 
the.jjmnediate' changes that the analyst possesses, the more accurate 
the estimates of impact will be. 

.Before proceeding to an explanation of a pen and pad framework, 
let me emphasis that this is not the only such framework. It is a 
framework that I have found useful in community economic education. 
It helps me organize and explain community economic impacts to non- 
economists. It is not suggested that the output of this. model is as 
accurate as more sophisticated computer models. It is a conceptually 
simple framework and, therefore, can be easily criticized by any 
economist. 



A Pen^and Pad Approach 

Assume a new industry plans to locate in Example County, and the 
likely economic and demographic impacts of this event are of interest 
to citizens.', A pen and pad version of a community economic impact 
analysis is demonstrated. Each table of the impact analysis is sys- 
tematically described in the following explanation. 

Table 1. Description of Development 

the first table of the form is straightforward. It contains 
three elements :» (item 1) the location, (item^'2) type, and (item' 3) 
anaual sales of the new industry. This information, seemingly obvious , 
is very important. The location must specify whether the industry is 
in the jurisdiction of a city. In this examplf , the industry location 
is assumed to be in Example County, but not within a city. Lo^ation^ ^ 
6f new industry (item 1) specifies the '^community'* referred to in the* 
following tables. In this example, the study community is Example 
County. The type of industry must alsoJbe carefully specified (SIC 
code). so that the appropriate multSi^iii^s are used. The annual sales 
figure is critical in estimating t^e sales of related Igcal businesses-. 
The bakery products, SIC/1418, Company ha^ afnnual sales of $30 million. 

Table 2. Employment Impacts * 

A careful revieW of this table is essential for two reasons. 
First, correctly^ estimating the employment impacts of a project is 

'cruciar to the subsequent tables, and, secondly,- the* employment data^ 
inputs require making several major assumptions,. Two basic pieces of 
inlormation^are especially desired from this table: (1) the number of 
net.-hew jobs being created (pr lost) for existing county residents and 

' (2) the number of workers moving iQp) the county to. take new jobs. Be 
alert for distinctions between emi4oynient for residents versus r^on-o 
residents and, also, for existing residents verus new reAdents. 
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This table. begins by listing, the gross number of new jobs being- 
offered at the plant. Generally, this number is readily available and 
is freqently referred to as new direct employment at the plant. In 
this example, it will be assumed that the new plant will hire 300 
direct employees (item 4) . . ^ ^ 

At this point, it is necessary to wgrk toward an estimate of the 
number of these 300 direct jobs which will actually be filled by exist- 
ing county residents (item 9) and net new direct employment in the 
count^(item 10). Four situations can reduce t,he net emp*loyment effect 
of these newly avai positions to existing county residents.. 

•% 

(1) Obviously, the number of new employees moved in by 
the company and any other positions expected to be 
filled by new residents should be noted (item 5). 
Here this number is assumed to be 30. 

(2) Residents of neighboring counties accept some of 
the new direct jobs and commute daily from outside 
Example County. These are new direct jobs, but not 
for residents of Example County. In the^example, 
assume 70 incommuters (item 6). 

^ (3) The appearance of new jobs in a community. may 

prompt some local residents who commute out "of the 
. county to switch to the in-county jobs. /These jobs,- 
then, are taken by existing residents who are 
already employed. Hence, i this occurrenae results 
in a reduced increase in local employment. 'Assume, 
in this example, a reversal of commuting by 25 
residents (item 7). / ■ 

— 

(4)r In most instances a local resident changing from an 
existing job to one . at tfie new plant will be replaced 
in his former position. Sometimes, however, the 
fOiQner job will be left vacant or eliminated. This 
mayo^tA^r when that, job position was held by a 
family member or if lousiness activity was especially 
slow. In such ca^'CS, the employeeJ^as simply shifted 
jobs, with no additional employment created. We will 
assume 5 such ca$es in this example (item 8). 

V?hat*s left of the original 300 jobs after deductions of 30, 17, 
25 and 5? Simple*^ subtraction reveals that whaCsis left 170 net new 
direct employment posit^^ons to existing county rfesi^ents (item 9). 
This figure is comprised of three categories of employees: 
<^ 

(1) those tl^at were previously unemployed 

(2) those that were not in th^ labor force 

(3) those who shifted from jobs within the county and 
their vacancies were refilled by county residents 
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Now the analyst can add the estimated new workers who will per- 
manently move into the county to work at the plant (here assumed to be 
30) and the previously estimated number of new jobs filled by existing 
residents (170) with a result of 200 as the estimate, of the net new 
direct employment in the county (item 10). To reiterate, this figure 
now includes both new resident workers, item 5, and existing county 
residents , item 9 . 

At this juncture, the employment multiplier specific for the 
county and industry in quest^ion is needed. Multipliers are not deter- 
mined within this simple framework and must be estimated exogenously. 
The employment multiplier (assumed to be 1.60) is reduced by the 1.00 
direct employment (item 11) and multiplied by the 200 net new direct 
employment positions in the county (item 10) - yielding a product of 
120 (item 12)'. This figure reflects* the indirect and induced jobs 
created by the direct employment. Total employment created from the 
direct employment of 200 county residents and 120 indirect and induced 
jobs is 320 (not shown as an item number). 

The 120 indirect and induced employees all work within the county, 
but they are not necessarily county residents. To determine the net 
effect on existing county residents, subtract the number of jobs 
filled by new residents, in-commuters , formerly out-commuting residents 
and* the iinfilled jobs left vacant or eliminated when workers shifted 
to new plsitions from the total indirect and induced employment esti- 
mated to'work in the county (item 12). The result of these steps is. 
the net new indirect and induced employment to existing county resi- 
dents. If we. assume 3, 10, 6, and 2 as the subtracted values (items 
13, 14, 15 and 16), respectively, the net new indirect and induced 
employment figure to existing residents will be 99 (item' 17). Total 
net new emploment for existing residents is shown (item 19) as 269 
(the sum of items 9 and 17). 

Any newi^^orkers (item 13) expected to move into the county as part 
of the expanded indirect and induced employment can now be added back 
to the 99 indirect and induced, employment of existing residents (item 
17). Here we assumed a small nuijiber, 3. This summation yields the 
net new indirect and induced employment in the county - including both 
existing and new residents of 102 (item 18). We can now add the net 
new direct and net new indirect/induced jobs to get the total net new 
jobs in the county (200 plus 102) or 302 in this example (item 10 plus 
item 18 equals item 20-)'. 

Table 3. Demographic Impacts 

T^e third table indicates the overall changes in local population 
that can be anticipated as a result of the new employment opportunities. 
This information will be valuable later in estimating public sector 
finances. Item 21 is a listing of the number of people in the study 
area. T^;ie number of additional residents is very simply estimated as 
the^product of the new county resident workers multiplied by the aver- 
age*household size. Table 2 shows the former number to be 33- (items 
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5 and 13) ' and household size is here estimated at 3,0; hence the 
additional residents are estimated to be 99 (item 22). 

Knowledge of the local housing situation is essential to properly 
make the next estimate. The additional households, that is, families, 
are assumed in this example to be identical with the new resident ^ 
workers. (The only exceptions would be if more than one riew worker 
came from the same family.) The number of new housing units needed 
to accommodate any influx of new workers depends on the availability ' 
of dwellings in the county. In this example, a very low vacancy rate 
is assumed, and 25 new housing units will be required (item 24). 

Additional public school enrollment is estimated very simply by 
multiplying the proportion of school age expected in the new popu- 
lation by the^number of new residents expected, 0.20 times 99 equals 
20 new school a^e children. 

Table 4. Local Business Sales 

The information generated in Table 4 shows how the presence of 
the new business will affect sales of existing local enterprises. 
This calculation begins witS^ the gross annual sales made by the new 
industry. That is assumed to be $30,000,000 in this'^xanrole (from 
item 3) and is termed "direct sales" (item 26). 'The outp^it^or sales 
multiplier from the computer model for the Bakery Products Sector of 
Example County is 1.90; for every one dollar sold outside the county 
by the plant, an addtional $0.90 of business activity is generated 
within the county (item 27). This spin-off business is termed' "in- 
direct and induced sales" and amounts to $27,000,000 va Example County 
(item 28). 

Indirect and induced sales include three separate components. The 
first involves the sales of materials and services to .the plant from 
county businesses. Although the magnitude of these sales cannvjt be 
determined directly using this method of analysis, ifc is revealed in 
input-output models. The second component of the ripple effect is 
local sales to the aforementioned firms; i.e., all the' local sales of 
services and materials to those businesses dealing directly with the 
new industry. These first two components are indirect sales. The final 
aspect of local business stimulation are induced sales; the local 
spending foi; the wole range of goods and services demanded by house- 
holds earning new direct and indirect income. 

Total local business purchases is the sum of direct, indirect and 
induced business activities and is $57,000,000 in this example (item 
29). 

Tablets. Personal Income 
1 — 

The effect of a new industry and new jobs on local income is 
revealed in Table 5. The value estimated is the total new per^nal 
income available to county residents. \ 
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The estimation .begins with the total payroll at the, plant. In 
the example, the direct employee payroll at the plant is given as 
$3.0 million (item 30). This figure is then au<^ented to reflect new 
direct personal income; this being essentially wages and salaries plus 
other employee compensation excluding the employer's share of social 
sec,urity contributioas . Tke degree of employee fringe benefits can 
vary substantially between firms New direct personal income in this 
example is assumed equal to payroll plus approximately 20 percent or 
$3.6 million (item 31). \ 



To derive the impact on county personal income, the previous \ 
figure must now be reduced to reflect only those direct employees 
living in Example County - both existing aad new residents. One 
hundred seventy or 56.7 percent of the aew workers ^re existing 
residents. They will receive an estimated $2,041,000 of the new direct 
personal income (item 32). Two-thirds of the 300 direct employees, 
200, are, or will be, county residents. Therefore, 66.7 percent of 
the new direct personal income will accrue to residents - $2,400,000 
in the exampl^ (item 33). 

Now the new indirect and induced personal income to 'county resi- 
dents is calculated, assuming an income multiplier 1.80 (item 34). 
One dollar of direct personal iilcome to residents creates total income 
in the county of $1.80. The estimate of indirect and induced income 
is $1,920,000 (item 35). Total new personal income is the sum of 
direct personal income to residents and indirect and induced personal 
income to residents, $4,320,000 (item 36). 

Tabl^ 6. Taxable Property Value 

The final two tables address public sector impactsvof community 
economic change; namely, what happens to local gq|pbrnmen\ revenues and 
expenditures. Table 6 presents the basic information on increased 
(or decreased) property value. 

A change in taxable property value can be anticipated from the 
new industrial development itself (item 38) and from new residential 
construction, built to house new county residents (i?tem 39). These 
changes in property value are shown for each major taxing authorityi 
in this example, the county and the school district. Please note t^t 
in actualit)^, some of the new houses wilT very ^likely be constructed 
within the boundaries of a city or town. This occurrence can be 
easily accommodated by following the same procedures to estimate * 
impacts for the city in Tables 6 and 7. 

The property value of the new project may be known if it has 
alfeady been built and assessed. If not, the value of* the site, 
building and equipment can be estimated. Estimates foi residential 
property values must be made based on average home values in the area. 
Space IS left in the table for increases in commercial (item 40) and 
industrial (item 41) property value, if any. 
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In this example, the *;axable valtie of the new property is assumed 
to be $4,500,000. Twenty-five new dwe).ling units are anticipated. ,The 
taxable value of each home is estimated to be $50,000 or a total of . 
$1,250,000 (item 39). Th^^fore, tofe%l ^^additional property value will 
be $5,700,000 for the school district^. — ^ 

Table 7. Public Sector Impacts 

The final table contains information on public sector revenu^"**^ 
and receipts. Many simplified assumptions are required to generate 
these estimates in a pea and pad approach (or for that matter, any ^ 
approach). "'Capacity oi/oiSpital investment decisions and marginal virsujp 
average concepts are particularly difficult. An analyst with some 
experience in impact analysis can replace Table 7 with the comparable 
table from Ken Clayton's computer model analysis. 



Property tax revenue from the new development (item 45) and from ^ 
any new housing units (item 46) is estimated by applying the current 
millage rate to the property values from Table 6. The millage rates, 
which are readily available, are assumed to* be 5.50 for the county 
and 6.00 for the school district in this example. The annual tax 
revenue from the new plant to the coixnty is, therefore, $24,750 to the 
county and $27,000 to" the school district. Twenty-five new dwelling 
units are added to the tax roll at a value of $45,000 ($50,000 less 
an assumed $5,000 homestead exemption). These new^ houses yield $^6,188 
in annual property tax revenue to the county and $6,750 to the school 
district. Thus, total property tax revenue to the county is $30,938 
and $33,750 to the school district. 

^ One way of estimating other annual revenue that accrues to a local 
government is to estimate on a per capita basis and then mult,iply by 
the number* of new county residents. These additional revenues may 
come from user fees or state and federal revenue sharing. Many of 
these sources are, to a degree, population based. Estimates of these 
revenues can be based on local knowledge or by reference to state 
summaries of local government financial data. 

\ Total additional annual revenue (item 49) is simply the sum of 
new property tax revenue (item 47) and new "other" annual revenue 
(item 48). In the example, other new revenue of $75 per capita for 
99 new residents is expected in the county, so the total additional 
revenue is $38,363 to the county. The school district receives shared' 
state and federal revenue of $325 per student for each of the 20 
students or a total of $6,500. Thus, when added to the $33,705 of 
property tax revenue, total revenue to the school district is expected 
to increase by $40,250 (item 49). 

New expenditures for local government are estimated in a parallel 
manner. Any capital outlays for physical improvements related to the 
new industry must be identified and appropriately amortized. Street 
construction and extension of water and sewer lines are examples of 
this. type of expenditure. Increased spending on fire and police 
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services or* municipal refuse collection would also be entered here. 
Identifying specific, separable cost items associated with the new 
industry is very difficult. In this example, the total is assumed 
to be $8,200 per year (it^ 50)'. 

To estimate additional governmental expenditures related to new 
population, some per capita figures of government spending are neces- 
sary. Marginal figures are desired, but average per capita expenses 
are usually available. Per capita estimates may be available locally^ 
or they may usually be obtained from a government source on state and 
local government finance. Thes'^ publications usually provide expendi- 
tures and revenues for units of lo(;al government. In Florida, the 
following seven categories are utilized in the reporting of local 
government expenditures: (1) public safety, (2) human seirvices, (3) 
culture and recreation, (4) physical environment, (5) economic . 
environment, (6) transportation and (7) general government seirvices. 
A previous assumption placed additional county population at 99 (item 
12). Assumed per capita expenditures for county seirvices total $190; 
therefore, new population-related expenditures are an estimated 
$18,810 (item 50). Assume that per capita student expenditure for 
each of the anticipated 20 new students is $1,650 or a total of $33,000 
(item 51 and also item 52). 

Total additional annual expenditures is tte sum of the new amor- 
tized capital and/or operations outlays for tjie plant and for addi- 
tional population. In this case, that figure is $27,010. The differ- 
ence between total new revenue and total new expenditures is the net 
surplus or deficit; an $11,353 surplus occurs in the county's annual 
finances and $7,250 surplus is shown for the school district. 

This discussion of Table 7 has centered only on county govern- 
ment. The same process, should be followed fot city government, the 
school district and special districts. The final entry for all 
categories is the^^isting tax rate in each jurisdiction. 

V . 
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Table 1. Description of Development / 



Item Number 


Item Description 


Item 




1. 


Location of new industry 


Example County, 


Florida 


2. 


Type of new industry 


Baker Products 


(SIC 1418) 


3. 


Annual Sales of new industry 


$30,000,000 





Table 2. Employment Impacts 



Item Number ' Item Description ;v.^ Employment^ 

4. . New direct employment at the' plant ^ 300 

5. ^ Jobs filled by outs^ide people moving 

into the community (new residents) 30 

6. Jobs filled by in-commuters 70 

7. Jobs filled by community residents ^ 

wh</ formerly were out-commuters 25 

8. ^ ^ Jobs filled b^ resident workers whose 

previous position in the community 

is not%refilled 5 

9. Direct jobs^illed by existing community 
, ^ ' residents (item 4 less items 5, 6, J 

and 8) 170 
lO: Net ifew direct employment to existing and 

new residents (item 5 plus item 9) 200 

11. Indirect and induced employment multiplier 

(1.00 less total direct, indirect, 

and induced employment multiplier) 0.60 

12. Indirect and induced employment (item 10 

J * multiplied by item 11) 120 

13. Jobs filled by outside people moving 

into the community (new residents) 3 

14. Jobs filled by in-commuters 10 

15. Jobs filled by community residents who 

were formerly out-|Commuters 6 

16. Jobs jHrlled by 'resident workers whose 

previous position in tl\e community is 

not refilled 2 

17. ' Indinect and induced jobs filled by exist- 

ing community residents (item 12 less 
^ items 13, 14, 15, and 16) - 99 

18. Net new indirect and induced employment 

to existing and new residents (item 

13 plus item 17) 120 
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Table 2. Employment Impacts (continued) 

Item Number Item Description Employm ent* 



1^. Total (direct, indirect an^ induced V^et 

new employment to existing community 
residents (item 9 plus item 17) 269 

20. Total (direct, iildirect and induced) net 

new employment to existing and new com- 
munity resid/Sfcs (item 10 plus item 18) ^02 

■ -■ — ^ — ' — 

^Employment definitions 

Direct: Employment in the new industry. 

Indirect: Additional employment in existing industries due to 

' output demands by new industry. 

Induced: Additional employment to existing industries due to 

output demands by new residents. 



Table 3 Deijiagraphic Impacts 



Item Number Item Description , , Number 
t 1 1 . : 



. ' Residents 

21. Existing 10,500 

22. Additional • * 99 

Households 

23. Additional households 33 

24. \ Additional housing units 25 

^ . Public School Enrollment 

25. Additional . 20 



"Additional residents are estimated as the product of item 5 plus item 

9 times average household size. 
Additional households are assumed to be the same as the number of new 

workers (item 5 plus item 9)."^ 
Additional housing units are an estimate based on knowledge of the 

local housing situation. , . 
Additional public school enrollment is estimated as the product of 

additional residents and the percentage expected to be of -school 

age. ' ^ 
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Table 4. Private Sector Impacts: Local Business Sales 



Item Number Item Description 



Sales 



26. 
27. 



28, 
29, 



Direct sales from plant 

Indirect & induced sales (output) 

multiplier (sales multiplier 

less 1.00) 
Indirect & induced business sales 

in the cbnnnunity 
Total sales increase in the community 



$30,000,000 



0.90 

27,000,000 
$57,000,000 



Table 5. Private Sector Impacts: Personal Income 



Item Number Item Description 




L Income^ 



30. 
31. 
32. 

33. 

34. 

35. 
36. 



Payroll at the plant (direct) 
New direct personal income ^ 
New direct personal income to 

existing residents/\ 
New direct personal income to 

residents n 
Indirect Sr induced income 

multiplier 
Indirect & induced ? 
Total new personal income in the 

community 



2,041,000^ 

2,406r000 

0.80 
1,920,000 

4,320,000 



'-^Personal income is a specific income concept from the national account- 
ing scheme. In this case, personal income is es*sentially wages and 
salaries plus other employee compensation less the employer's share of 
social security contributions (assumed to be payroll plus 20 percent). 
New direct personal income to existing residents iit^he community is 
the proportion of the payroll to existing residents (item 9 divided 
by item 4) times new direct personal income (56,770 time^ $3.6 million) 
Total new personal income is the sum of new personal income to region 
residents plus indirect and induced income generated in the region. 
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T/BTe 6. Taxable Property Value 



Item 
Number 


Item 

Description 


City 
Government 


County 
Government 


Schoc/r 
District 












38. 

39. 
40. ' 
41. 
42. 


Additional Property Value 

New development 

Residential 

Commercial 

Industrial 
Total Additional 




1,250,000 
1,250,000 

* 

5,700,000' 


4,500,000 
1,250,000 

5,700,000 


Table 7. 


Public Sector Impacts: Annual Revenues and Expenditures 


Item 
Number 


Item 

Description 


City . 
Government 


County 
Government 


School 
District 




— 










Revenue " 









Property tax revenue 
'45. New development 

46. New residential 

47. Total 

48. Otjier annual revenue 

49. Total additional annual revenue 

J 

expenditure 

50. New plant 

51. New population 

52. Tqtal additional annual . • 

expenditure 
,'53. Net surplus (deficit) 
54. Property tax millage^ 

Existing rate - - ' 



24,750 
6,188 

30,938 
7,525 

38,363 



8,20(1 
18,81.0 

27rO10 
1-1,353 

5.50 



27,000 
6,750 

33,750 
6,500 

40,250 



0 

33,000 

"33,000 
7,250 

6.00 



"Value of "residential property is net of $5,000 Homestead Exemption. 
**Per $1,000 assessed valuation.'' 
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POLICY SIMULATION WITH THE 
SOUTH CAROLINA IMPACT MODE 

Mark S. Henry 
Clemson University 



Introduction 



Although many planners in nomnetropolitan areas of the United States 
are aware of the renewed growtli in their communities, it ywould hardly be 
surprising if they were unprepared for developing platis>{o mitigate 
growth pains. After all, trends j^rsisting until thp» Marly 1970s gave 
every indicat ion that they should instead be devis ing /strategies to 
combat the problems associated with population loss in their communities. 
However, growth is now a fact of life in many. rural communities, esp-^ 
ecially.in the South and West. For many years, tllis was the major goal ' 
of community leaders. Now that it has arrived, growth must be managed 
well to maintain the amenities of rural areas that are an important 
.source of that growth. The purpose of this article is to describe the 
results that can be obtained from a model developed at Clemson and 
available for use by local officials anckpianners in South Carolina. 



What Fiscal Impact Models Do 

Most fiscal impact models essent'lally assume that a firm has made 
a decision to locate in a particular area. Given the number of employees 
capital investment, assumpt'^ions, about the socioeconomic characteristics 
of the new workers, ^nd assumptions abouji^-jine spatial allocation of the * 
new labor fotce, then loc*al output, income, employment, and fiscal 
impacts are calculated (See Figure I). / 

The South Carolina fiscal impact model is computerized and thus . 
results from the model ate easily obtained within a day*s time. How- 
ever, careful consideration must be given' to the required input data. 
Accordingly, the South Carolina impact model works best when local 
officials and planners work with researchers at Clemson for a few days 
to prepare the data concerning local government operating costs for 
their community. 



Why Fiscal Impact Analysis Is Reeded 

Officials in both declining and rapidly growing areas must make 
decisions on new and replacement investments to maintain the desired • 
levels of v^apital stock of sewers, water., roads, schools, etc. Jheir 
decisions are based on their perceptions of the future needs of their 
communities. These perceptions in turn depend op their asse^ssment of 
economic-demographic change in the area. Because of the long-tefm> 
financing arrangements for public sector capital, the decisions that they 
make in a given year will result in a long-term financial burden for ^ 
the community. Thus, local decision makers must make a concerted effort 
to estimate economic-^de^o graphic changes in their community accurately., 
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Policy Simulation with the South Carolii?.»^| Impact Model 

I 

f Through simulation, location of a new plant can be assumed to be^ 
either in or outside the city, limits. Local knowledge of available 
housing can be used to estimate residential location patterns for f 
immigrants. The resulting revenue and expenditure patterns can then be 
'devised to manage growth. ) 

• ^ 

A Case Study 

' Our case study ^involves the hypothetical location of a paper 
products firm in Johnsonville, South Carolina, a rural community of f 
1500 people. The Johnsonville city planner provided per capita expendi- 
ture for various public services. He estimated that no, new capital 
expenditures would be needed and assumed that the new p^ant would locate 
in , the city limits. The plant would have annual sales of $15,000,060 
and directly employ 250 new workers. It was assmned that one-half of 
the inmigrating direct workers would reside in the city and one-half in 
the bounty but outside the city. ^ 

Annual public sector economic ijupacts associated with the new paper 
manufacturer plant are presented in Figure 2.* Zero values occur in 
those categories which are not pertinent (e.g., the city of Johnsonville 
does not incur any cost for public welfare). For Case 1 (no new capital 
expenditures and firm location in the city) total additional annual 
revenue of $59,000, $15,000 and^ $189 ,900 are generated, respectively, 
for the city, county, and school district, if the new plant located in 
Johnsonville. Given the expected total additional annual expenditure, 
a fiscal NET SURPLUS is projected for the city, county, and school 
district. If this surplus (or deficit) is extended to all property 
owners in the respective jurisdictions it would result in a millage 
decrease of $15.03 per $1000 af assessed valuation in the city, a .002 
decrease in the county millage, and a .63 decrease in the school -district- 
property tax millage'. Alternatively, taxes could be kept at current 
rates in the city and a subsidy equal to the net surplus could be used 
to attract the new plant to the city itself. 

Figure 3 presents the summary estiraatps from the following scenarios 
while assuming that 50 percent of the new direct employees and their 
families live in the city: 

Case 1. The original assumptions described above. * 



*Note th^t the private sector, population and employment impacts 
are also rountinely found duting a model run. These results, are not 
listed here to conserve space. For a full report see South Carolina 
Impact Model: User^s Guide by H. Henry, et al., (Department of 
Agricultural Economics, Ckemson University , ^Clemson, SC 29631). 



Case 2. Let the; plant locate j.n the couhty but outside th^city. ' 

Case 3. Assume city public capital is at capacit!y for water, 
,^ ^ sewer and education and the firm locates in the 'city 

as described in (1). 

Case 4. As^e (3) ,but let the ^irm locate in the cottnty. 

By" comparing the results in Fi'gurp 3, the value of simulation with 
th'e fiscal impact model is revealed. Assuming that no added public 
capital will be necessary, the location of the firm eithtfl: in ot Out of 
the city liinw resul.ts in t^e city moving from the pos;i^ion.in Case 1 ' 
of ar potential decrease of 14 iqills to the Case 3 result of a miljage 
increase of 2 ..59, all else' the same. 

Further,' if it turns out that new public. capital must be purchased, 
tHen.the city (if it chooses to' finance the new capital thrjbugh tax 
levies) will have to raise the millage rate. If* the firm locates in 
the city, millage would have to increase by about 4 mills while an out- 
of-rcity location implies a city millage increase of over 21 mills. The 
difference in the millage rate yields an estimate of the cost to current 
ci-ty residents of subs idizjji^r-the^ new capital for^^new city residents as 
well *as providing for iliore> opi^ratmg revenues to provide services for 
all inpigrants whether they are city^-s^idents (and tax payers) t)r not. 




, The community leader could attempt to ia4upe-^e new firm to^ locate 
in the city by demonstrating the benefits of the public services it 
affers relative to a county location. This obviously would benefit the 
city residents in either Case J or Case 3. Nonptoperty tax sources o'f ' 
local revenues might be explored either by a new tax base (sales, income^ 
etc.) or^hy appealing for more' intergovernmerital ai<r (EPA grants, etc.). 
Kno^edge of expected impacts from growth would enhance the ability of 
a small city to compete effectively for grants-in-aid.^ Iip, any case, 
the ability to assess tde impact' 5f a new plant in a rura^ community 
before'^the pl'ant is built is a powerful tool *^for managing icommunity ^ 
•growth. ^ • \ 
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Figure 1 

Basic Components of the S,C, Impact Model, Version 1*1 
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Figure 2. Economic Growth Impact Analysis: Public Sector Impacts. 
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/ J0^ . 
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Commercial 


loo. 
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189 . 




Indus t ria 1 


1469 . 


0 . 


■ 30719 . 


Total • . 


26324. 


9674. . 


90615. 


Public Service Charge 


28730. 


326. 


- 


Intergovernmental 








Federal 


2245. 


4285. 


25196. 


State 


2511. 


1223. 


74073. 


* Local 


0. 


0. 


0. 


Total 


4756. 


5508. 


99269. 


♦ Extra Annual Revenue 


0 . 


A 
U . 


A 
U . 


iotai Additidnai Annual Revenue 


59809 . 


1 C C AO 

ij jOo . 


1 OQO 0 / 


Expenditure 








Operating 








General Government 
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Police 


000 / . 


1 ft 1 




Fire 
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1 O 1 


Ill 
111. 




St^l^ets & Highways 


0. 
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Parks, recreation & Nat. Res. 


• 0. 


418. 


- 


Health & Hospital 


• 392. 


1176. . 


- 


Public Welfare 


0. 


4240. 


- 


Refuse & Tra^sh 


4707. 


799. 




Sewage 


17223. 


0 . 




Utilities 


10049. 


0. 


- 


Misc. Expenditures 


1046. 


591. 


- 


Total Operating Expenditures 


43254., 


15692. 


142548, 




0 




0 

\j . 


Annual Debt Service 




0. 


0. 


Extra Annual' Expenditures • 


0. 


0. 


0. 


Total Addition Annual Expenditures 


43254. 


15692. 


142548. 


Net Surplus (Deficit) ^ 


16555. 


-184. 


47336. 


Property Tax Millage^' 








Existing Rate 


55. 0000 


47.00^ 


115.0000 


All Property Differential 


-14.0412 


. 0.0024 


-0.6258 



i *Value of industrial property is exempt from cdunty property taxes. 
^^-^Per $1000 assessed valuation, ' 
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Figure 3. Simulation Results for Johnsonville, South Carolina. Fiscal 
Impact Analysis: 50 Percent New Residents in City. 
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THE TEXAS ASSESSMENT MODELING SYSTEM (TAMS) : 
A METHODOLOGY FOR PROJECTING 
SOCIOECONOMIC IMPACTS OF LIGNITE 

DEVELOPMENT IN RURAL TEXAS ^ 

Lonnie L. Jones and Steve Mur^ock* 
Texas A&M University 

Lignite development is becoming of increas^-ng importance to the 
State of Texas. As other energy resources are exhausted and as energy 
prices increase, fexas lignite is expected to provide an increasingly 
larger proportion of the state's energy ^needs , particularly in the gen- 
eration of electricity. The staters lignite resources are estimated to 
consist of 12.2 billion tons of strippatjle lignite (Kaiser, 1978) in 
addition to over 100 billion tons of de^p basin lignite (Governor's 
Energy. Advisory Council, 1974). Texas* lignite ^pjoduction has increased 
from 2 million tons in 1970 to 15 million tons in 197J (Kaiser, 1978). 
Total production is expected to exceed 50 million ton's per year by 1985 
(Kaiser ,* 1978)* and a number of lai-ge scale power 4)rojects are projected 
for construction in the next few years. ^ ^ 

The impacts of these developments are likely to occur primarily 
rural areas and are expected to affect many relatively small communities 
(Murdock, et al., 1979a). The communities are likely to experience a 
large number of changes as a result of lignite development. These may ' 
include such long-des'ired changes as increases in business activity, tax 
revenues, employment and population; but also less desirable changes such 
as increases in public service demands and costs, increased Ijaffic 'and 
congestion, changes in air and water quality, increased devels) of crime, 
and an altered way of life for many community residents >\ Whether th^ 
changes provide largely opportunities or problems for ruralcommunities 
depends to a large extent on whether they have been accurately antici- 
pated by local public and private officials. To effectively plan for 
the socioeconomic impacts of such developments, these officials must 
have answers to such questions as: (1) How many new jobs will be created 
as a result of the development?; (2) How many people .will come to my 
community as a result of the development?; (3) How many new housing 
upits and what types of units will these new persons desire?; (4) What 
pre the types of servi^ces most likely to be negatively and positively 
Impacted by such a development?; (5) What level of new revenues and 
Expenditures are likely to be created by such developments and wi** 
pjublic revenues equal the public costs resulting from such a deveKp.- 
irent?; and (6) How will such a development affect the way of life and 
the quality of life in my comoiunity? I 



*Professor, Department of Agricultu%l Economics and Professor and 
Head, Department of Rural Sociolbgy, Texas A&M University. Technical 
article Number TA18003 of the Texas Agricultural Experiment Station, 
Texas A&M University, College Station, Texas. * 
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The purpose of this paper is to describe the method by which infor- 
mation needed to address these questioiis is being provi^ded to local 
leaders in the areas of Texas being impacted by large lignite develop-* 
ments. First, a brief description of the dimensions that must be 
addressed when attempting to project socioeconomic impacts is presented. 
Then, a computerized socioeconomic impact projection systeii developed^ 
by researchers in the Department of Agricultural Economics and Rural 
Sociology at Texas A&M University, the Texas Assessment Modeling System 
(TAMS), which seeks to provide projections that address the major 
socioeconomic issues in impacted areas is described. > 



Dinoensions in Socioeconomic Impact Projections 

The nature of the socioeconomic impacts likely to occur in a rural 
area as the result of a lignite development, such as the construction 
and operation of a coal-fired electric generating facility, are largely 
the product of the idteraction of three general factors: (1) those 
related to the characteristics of the project; (2) those related to the 
baseline characteristics of the area^ and/- (3) those#related to the 
characteristics of the new workers that move to rural areas as a result 
of such developments. Lignite developments tend to be quite large 
relative to mo s-t other rural industrial developments and the socio- 
economic ^impacts are generally spread over several communities within 
the impact area. 

Hence, the type of project (coal mine, lignite-fired electric gen- 
erating facility, imported coal-fired electric generating facility, 
etc.), the exact geographical location of the project, the number of 
workers required by the project^in both its construction and operational 
phases, the length of the construction'and opertional phases of the 
project, the expected expenditures of the facility within the local area, 
^ad the developer* s policy toward hiring and training local persons 
Will aH affect the magnitude ^of impacts on an individual community. 
Thus, projects that are close to a community, that require large work 
forces for both construction and operational phases, that have expedited 
construction schedules, that expend a large part of project costs in the 
local area, and that hire predominantly non-local persons ate likely to 
have larger impacts (botl? positive and negative) for a community than 
^projects farther away and lacking these characteristics. Impact pro- 
jection methodologies must take into account such key projection 
characteristics as: (1) location; ^2) work force size during various 
project phases; (3) length of project phases; (4) level of project 
expenditures in the local area. 



sn^ti 
ln\c 



\addition, project impacts are affected by a nuinber of impact 
area characteristics. These characteristics include the number 
of local persons with the necessary skills that are available to take 
project-related employment, the level of development of the area*s ^ 
services and businesses, the prevailing revenues, e^^penditures and other 
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fiscal patterns in potential settlement areas and the range of alter- 
native settlement areas. In general, the large the number of local 
workers available for employment in the area, the smaller the number of 
new (non-local) workers needed and the less dramatic the magnitude of 
impact. Also, the greater the level of development of local Services 
and the more positive the area's fiscal picture, the jnore able the area 
is to absorb impacts. Finally, the greater the number of alternative 
settil^ment sites for new workers, the less likely impacts are to be 
copi^ntrat^dr^ extensive at any one site. Impact projection models 
mfist asses: (1) the likely level of local employment at the project; 
(2) the level of present services fiscal bases;. (3) the likely over- 
all attractiveness of local settlement 'areas. 

Finally, the characteristics of those Aon-local- workers that move, 
to impact areas must be taken into account. The family size and other 
characteristics (demographic characteristics) of these workers, their 
settlement preferences, perspectives, and service preferences and 
requirements will affect the magnitude, location and types of impacts.' 
Impact projections must assess: (1) non-local worker characteristics 
(including those of their families); (2) non-local worker settlement 
patterns; (3) non-local worker service preferences, demands, and 
requirements. ♦ . 

Only if the characteristics of the project, the area, and new 
workers are correctly estimated and correctly interrelated will projec- 
tions of impacts accurately reflect the actual impacts. Clearly, the 
range of dimensions that must be examined in .socioeconomic imp.acts i6 
extensive, and the task of projecting such impacts is a challenging one. 
Only with such projections, however, can the planning needs of private 
and public decisionmakers be satisfied. 



The Texas Assessment Modeling System^ 

Prior to the development of the Texas Assessment' Modeling System 
(TAMS) , there existed no comprehensive methodology for providing infor- 
mation that. could ajddress the various dimensions of socioeconomic impact 
associated with large scale lignite developments in a timely, flexible 
and accessible manner. A thorough review of models u$ed in socio- 
economic impact analysis led to the^ conclusion that among the most widely 
used and sophisticated of such models were the North Dakota Regional 
Environmental Assessment Program's Red 1 and Red II Models (Markusen, 
1978). These models have been widely used by state and local private 
and public decisionmakers in North Dakota for several years. 

Given the characteristics of the North Dakota model and its proven 
utility, i?esearchers at Texas A&M determined that its adaptation to the 
Texas lignite area would provide a useful assessment tool for the* State, 
of Texas. This model was adapted to the lignite area of East Texas 
during 1978 and 1979 under sponsorship from the Center for Energy and 
Mineral Resources, the Texas Agricultural Experiment Sation, and the 
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Texas Agricultural Extension Service » It is fully operational and 
available for use within a 53 county area for assessing the socio- 
economic impacts of a variety of lignite-related developments. Its 
characteristics are described below and a more, detailed description is 
available in sources available on request from the authors (Murdock, 
et dl., 1979b, and 1979c), 

The Texas Assessment Modeling System (TAMS) is based on ^n exten- 
sive local area data base, provides rapid turnaround time, allows the 
user to examine the implications of numerous alternative scenarios with 
relative ease, and provides projections at a variety of geographical 
levels for each year during a project^s development, TAMS addresses 
each of the major socioeconomic, dimensions described above and is 
currently being expanded to include an environmental module to examine 
effects on air and water quality and land use. Finally, it'is organized 
irf an administrative structure that insures direct and continuous inter- 
action between users and model developers. 

The Texas Assessment .Modeling System is a fully computerized inter- 
active socioeconomic projection system. It provides projections of 
economic, demographic, public service and fiscal Conditions for each 
county, each city, and each school district in a designated impact 
region for a 25-year planning horizon. It is presently available for 
use in a 53 county area in East Texas (see Figure 1). The model can 
project impacts in a large number of socioeconomic dimensions, for each 
of the six, regions, 53 -counties and over 300 cities and school districts 
in the project area, and can do so while providing the user with a large 
number of directly alterable parameters and reporting options. 



Model Structure 

The model *s structure is composed of six basic components": 



1." 


An Economic Input-Output Module 


2. 


A Cojiort-Survival Demographic Module 


>3. 


An Economic-Demogtaphic Interface Module 


4. 


A Residential Allocation Module 


5. 


A Service Requirements Module , 


6. 


A Fiscal Impact Module 



A generalized flow diagram of the model is presented in Figure 2. 



/ 
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As indicated in Figure 2, the economic module is used to estimate 
the level of business activity for each economic sector required to 
satisfy a specified level of sales to final demand. Employment require- 
ments by sector and development phase are then derived from- the estimates 
of business actvity. The demographic module provides projections of 
population^ by age and sex and an estimate of the available labor force. 
The interface component links the projections of required employment * 
from the economic module with the projections of available employment 
froflj^the demographic module to determine the level of employment needs 
that can be met by the indigenous population and those that must be met 
by the inmigration of new workers. The residential allocation module 
estimates the settlement patterns of new workers and their families and 
the service requirements module provides projections of the increased 
service needs associated with population growth. The fiscal impact 
module provides projections of the expected changes in public sector 
costs and revenues resulting from the economic and demographic changes, 
the various modules operate differentially at the regional, county, 
and municipal levels. 



Model Outputs , * • 

Outputs are available as selected by the individual user at the 
regional; county, and municipal levels for each year during- the project 



period and include 

1. Business activity (summation of business and industry sales) 

2. Personal iacome (total) ' V.- 

3. Emplo^ent by type (non-project and project-ffelated types) 
h: Population (total) , . . 

5. Population by age and sex 

6. Housing -demand by type (single family, mobile home, multiple 
family and jothep^^ : ' ' - 

7. School enrollments by grade level' ' ' 

8. Criminal justice services. requirements (number of policemen 
^ . , required, . offenses , etc*) \ 

•9. Medital service requirements (number of doctors, hospital 
\ ' "beds, etc.) . ' ' - . • 

10. Public sector costi by type of service 

11. ^^ublic sector revenues by revenue source ' 

12; " Net fiscal balance. ' • 



The model provides several user reporting options. Among the 



reports than can be selected are: 

1. Regional Economic Activity Report t Provides information on 
regional levels of business activity and personal income ^nd 
numeric and percentage change in these from year to year for 
baseline and project-related impacts. 

2. County Employment Summary Report : Provides information on 
county employment for baseline agricultural and non-agri- 
cultural employment and project-related energy and ;lon-energy 
operational, construction and indirect employment types and 
numeric and percentage changes in these from year to year. 

3. Municipal Employment Summary Report : Identical to County 
Employment Summary, but provides data for each municipality. 

"A. Regional Population Summary Report : Provides data on total 
population and em^loyihent by type (see County Employment - 
Report) .and numeriic and percentajgfijcfianges in each from 
year to year. j ' , • • 

5. County PopuLa(£ion' Sunprary Report : Identical to the regional 
report, but dafta^ag?^ provided for each county. 

^ ^ 6. Municipal Population Summary Report: : Identical to the regiona 
report,' but data are provided for municipalities. 

7. Poimi^tion by Age and Sex Report : Provide? ^ata on population 
by single or 5 year age groups for' toal^s and females (for 
counties only). • • ^ 

8. Housing Report : Provide^ data on number of singlp family, 
multiple family, mobile home and other housing' units required. 

9. School Enrollment Report : Provides data on primary and 
secondary school enrollment (available, for counties and school 
districts). . . ^ 

10. Criminal Justice Report :^ Provides data on l^otal offenses, 

crimes by^type* (violent „ property, juvenile, other), number*^ 
of new officers and police vehicles required (for regions 
only). ' . 4 ' 

-11. . Medical Services Report : Provides data on number of physician 
visits, number of persons hospitalized, number of patienfdays 
number of doctors required, number of hospital beds required 
(for regions only) . . ^ 
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12.. CcMinty Fiscal Impact Report : Provides data on public sector 
costs, revenues and net fiscal balances (in dollars).. 

13. Municipal Fiscal Impact Report : Identical to cOunt;y report 
cy only fiscal variables are for municipalities* 



14. School Fiscal Impact Report ; Identical to county report 
only fiscal .variables are for school districts. 



User-Alterable Parameters 

. .*..Ifee^:Bai?r may also alter several key model parameters if so desired 
These include: 



1. the region of interest 

. 2. projection period (range of years) 

3. projects of interest 

4. for each project 

a. project location 

b. construction start data 

5. gravity powers (for population distribution) 

6. unallocated labor pool values ^ 

7. community attractiveness 

8. birthrate (1.8, 2.1 or 2.5) 

9. inflation rate ^ • . • 
^10. sales ^d use tax rates 

The model thus provides a wide range of outjputs, Reporting forms 
and user-alterable variables . such, it provides a highly flexible 
planning mechanism. ' 

Model Administration and Use 

Projections from the model can be obtained by any private or public 
entity in the State of Texas. Manuals* describing model use are avail- 
able from the Center for Energy and Mineral Resources, the Departments 
of Rural Sociology or Agricultural Economics In the Texa^ Agricultural 
Experiment Station and the Community^ Developme'nt Program in the Texas 
Agricultural Extension Service. 

4 • ' 



In general, two modes of use are provided. The user can choose to 
use any of several general types of projects already included in the 
model and assess the general effects that such a project would jiave in^ 
their area or one can use the model to assess the impacts of a specific 
project. In either type of use, members of the model development team 
are availble to work with the user in specifying the type o,f model runs 
desired. 

Costs for using the model include only costs for data set up and 
computer processing time, but in most cases, t^hese costs are relatively 
low compared to^ alternative means of obtaining such impact projections. 
In all cases, Texas A&M retains the right to make public all model 
results deemed significant for public use and essential for pixblic 
decisionmaking. 

The model developers at Texas A&M hav^ found that the Texas Assess- 
ment Modeling System has proven to be a useful tool foi; state and local 
decisionmakers. Plans to extend the geographical coverage area of the 
model and its projection capabilities are in progress and several 
entities are presently using the model's results to determine public 



facility impacts. 




'Figure 2. DATA AND OUTPUT FLOWS OF TEXAS ASSESSMENT MODELING' SYSTEM 
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A USER-ORIENTED COMPUTERIZED FISCAL IMPACT MODEL 



Lonnie L. Jones and Mike D. Woads* . / 

Texas A&M University 

Small towns and rural communities often promote industrial develop- 
ment as a m^ans of strengthening their local economy. » Attracting a new 
industry or expansion of an existing industry creates new employment 
opportunity and raises local income levels. The local tax base may bte. 
strengthened, and improvement in the town*s net fiscal position is often 
cited as a major advantage of a new industry (Reinschmiedt, et al., 
1978). However, statistics presented in- support of industrializaton 
may reveal only the gross benefits of industrial. development in terms 
of total numbers of employees, total payroll, gross value of output, 
and similar aggregate data. 

Towns and cities may overstate industrial benefits and understate 
added Costs for several reasons. These include: (1) some of the plant* 
^payroll leaks out of tije community through commutets; (2) multiplier 
effects are smaller than expected because residents tend to consume 
outside the conamunity; (3) local government i& unable to convert 
economic growth into tax revenues by giving too many concessions to new 
industry; and (4) increased demand for community services (thus 
increased cqsts) are not fully considered. Hence, negative fiscstl 
impacts may be underestimated. 

In the past several years much effort has been devp'^ed to develop- 
ing impact models for estimating internalized benefits afnd costs from 
the location of industry within or near a rural community (Clayton and 
Whittington, 1977, Shaffer and Tweeten, 1972). This type of Ibodel is 
one form of impact assessment tool nxsed by community planners to antici- 
pate growth and needs for the future (Rui^yan, 1977). The industrial 
impact model presented herein is a partial l)udget tool analyzing the 
first full year of plant operation. Impacts are measured in terms of 
net dollars gained ''or lost. The fiscal implications of economic 
development are an important source of planning information. The 
purposes of this paper are to list important issues in fiscal iaipact 
planning and to report* on experiences with the model used as a planning 
tool. * ^. 



♦Professor, Department of Agricultural Economics, Texas A&M 
University and Extension Cgmmunity Services Specialist, Texas 
Agricultural Extension Service. Technical Article Number TA18012, 
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Overvi-ew of Industrial Impact Model 

/ Most of the data required for this analysis is requested from local 
sources to utilize as much community-specific kiformation as possible. 
Where local information is not available, the^ model resorts to internal 
"default" coefficients previously estimated from industrial impact , 
research, 'in Tekas (Reinschmiedt , 1976). ^The model is similar to earlier 

"work developed by Shaffer and Tweeten in OklahofoA (1972)., However, 
county impacts are included, and the model is computerized for use by 
rural Texas comiAunities . By using a computer to estimate the impacts, 
efficient and timely results can be pi;ovided when^the model is needed, 
and repeated runs can be 'made at low cost ba§ed on different assumptions. 
The model *^^haracteristics and an example application are discussed in 
the remainder of thi§ p^per and a more detailed* description is avail- 
able from the authors. 



The modeL nrovides impact estimates specif icaJLly fon the local area 
requesting the Information. Hence, ^ estimated benefits ana costs fo^ > 
each sector *are discounted for leakages from the local ar^a tp other 
areas. Such leakages occur for both primary and secondary benefits as 
a result of such factors as: (1) income losses through social security 
payments, (2) wages and salariea paid to in-commuters , (3) consumer 
expenditures made in areas other than the local community, and (4) 
plant purchases of inputs from outside the community. 

Income multipliers are used to estimate all of the secondary 
benefits and costs resulting from initial investments .by industries in 
the study communities. Regional input-outp'ut multipliers were modified, 
using information from survey^data, by adjusting inflirect and direct 
effects to reflect tlwtt proportion of regional impacy that is retained 
with the host study area (Grubb, et al., 197<2). Twenty-two separate 
income multipliers, each relating to a specific industry type, are 
included within the model. 

All fiscal estimates aoe annualized and based on. the first year of 
full employment operation of the industrial plant. Discounting equations 
are utilized to amortize investments made by various sectors that extend 
over a period of years. " , 



Estimated Costs and Benefits 

The marginal benefits and costs from a new industry are estimated 
for the private, municipal government, school district, and county 
government sectors of the local area economy. Direct, indirect, ai/d 
iijduced effects are es^.imated for both benefits and costs to determine 
the net economic impact on each seQtor. As an example the value of each 
estimate discussed below is derived from an application of the model to 
estimate impact of a. proposed uranium plant near a South Texas town^of 
about 8,Q00 in population. These results are presented in Tables 1-5. 
All values are in 1?80 dollajrs. 

) 
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Private Sec tor . ' ' 

f \ 

% 

An estimate of total plant wages and salaries paid during the first 
year of full employmeitt operation of the plant are obtained from industry 
officials. Total direct benefits to the local community ar^ estimated 
subtracting out social security and federal income tax payments^ and tfeen 
discounting total disposable income by the , propensity of employees to 
spend within the local compiunity and by the percentage of income paid 
to employees who reside outside the study area. 'The direct private 
benefits are low tor this example bec^ardse of ^ high percentage o| 
employees who will be conanuting outside the area. The nature of the 
y industry under study requir*es a specia^lized labor force, and several 
large .cities are within reasonable driving 'distance of the project. 
Indirect and induced income benefits are estimated through ^the use of 
the sector multiplier. ^ 

' Private sector direct costs include the values of location incen- 
tives provided by the sector, income losses from plant employees whose 
previous jobs went unrefilled, or reduced income flows to the community 
if employees had previously received^ublic assistance payments 
(Shaffer and Tweeten, 1972). Indirect and induced private sector: costs ^ 
are estimated as the product of total direct costs times a community • . 
income multiplier of 1.55. Private sectror net gain or loss is the 
difference between total private sector benefits and total private 
:tor costs. 




(lunicipal Sector ' 



Estimated Benefits : Benefits -Accruing to the municipal government 
incliiiel (1) property tax revenues from- the industry and new residents, 
(2) sales tax revenues resulting from the plant payroll, and (3) 
jnunicipal service revenues from increased economic activity. Property 
values already on the tax rolls do not represent a gain in the tax base 
of the community. Likewise, the only property tax revenues generated 
by the plants that move into exist;Lng buildings are from plant equipment 
and personal property. Municipal property taxes are estimated as the 
products of the municipal tax rate times the value of plant investments 
and the estimated investments^^in new homes resulting from the develop- 
ment. . f ' ' 

While property taxes represent a significant portion of the new 
industry's impact on municipal government, other tax revenues and 
(Charges are also important. Income subject to sales-^ax is estimated 
by multiplying the cdnmunity*s internalized income b^the proportion 
which is subject to ^ales tax^ps. Based on the Bureau of Labor Statistics 
Consumer survey, 35 percent m an individual's disposable) income is 
assumed to be spent on items generating sales tax revenue. This figure 
is multiplied by the local 1 percent sales tax rate to detemj|.ne^he 
tax revenue generated. 
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Utility service fees paid to municipally owned utilities are esti- 
mated for both the newly established plant and residences. "In most 
cases ittility revenues make up the bulk of municipal benefits. Other 
re^jenues are estimated from historic per capita revenue times the esti- 
mated number of new residents. 

Loeal government benefits include the multiplier^ef f ect related to 
•the increased level of. direct income. To estimate these multiplier 
effects, the respective revenue categories of the municipal budget are 
expressed on a per dollar o^ community personal income basis. Indirect 
and induced budget effects are calculated by multiplying these figjures 
by the total indirect and induced income from the new development. 

> 

Estimated Cpsts : Costs to the municipal government include: (1) 
cost of utilities to the plant and to new residents, (2) cost'bf 
municip^ services, (3) co^t of services consumed by in-commuters , X^) 
location incentives or subsidies extended to industry, and (5) indirect 
and induced expenditures from in<freased demand on public services. 

Jhe municipally owned and operated utilities incur costs for 
supplying services to the new plant and rtew residents^. Also, municipal 
government incurs expenses for police, fire protection, street mainten* 
ance, utilities, ayd other cipy services. To estimate the costs of 
these services to new residents, community budget expenditures ies^, » 
utility expenditures are expressed as a per capita cost coefficient. 
A third di^rect cost arisear when in-commuters take jobs at the plant. 
•These workers consume municipal ^government services , but do not pay 
taxes or otherwise contribute to the- cost of providing these services.^ 
Costs attributed to in-commuters are estimated on the basis of a fraction 
of the time spent at work in the community. ^ 

/Expansion of water, sewer, gas, electric, street, oth^facil ities, 
and services also represents a direct cost t6.the commuiUj^y if thes^e are 
not paid for directly by the individuals or. firms to whom the services 
are extended. Extending services at no charge^trO the industry repre- 
sents a form of subsidy if the forthcoming a^t revenues are not sufficient 
to cover these, costs. Even if the plant generates enough revenue to make 
it .feasible for the community to extend services, annual principal and 
interest payment on. capital invested by the community is a direct cost 
to the community. ^ 

School District Sector ^ ^ 

> 

The analysis of the school district sector follows the same logic 
xas that for the municipal sector with modifications relating to sources 
of revenue and types of costs. 

Estimated B^enefits : School district direct benefits include: (1) 
property taxes levied against the new industry and new homes, (2) state 
and federal a^id transfers fot new students associated with industry, and 
(3) indirect and, induced revenues from increased economic activity. 
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, In Texas, a funding formula determines the amount of non-local 
funding which th^e school district receives. To -obtain the industrials 
impact , estimate > non-local contributions iper average daily attetidahce 
are multiplied by the estimated number of school-a-ge children of new 

^ residents coooected (directly or indirectly) with a»new plant. Indire<it 
and induced benefits include all additional revenues p^aid to the school 
district in ihe form of taxe^, transfers, feesw, and other sources by 

, new residents- and' businesses other than those resulting from the plaut 
and-^ its employees directly. ' 

' Estimated Costs : Costs to the school district from new industry 
are:^ (1) instruftional expenditures for new students, (2). capital out- 
lays and debt expense re^s^lting from facility expansion, and (3) indirect 
and^induced expenditures caused by. increased demand on. educational 
services . 

-J > 

Educational expenditure increases other than teacher salaries and . 
capital outlays (supp^lies, etc.) are estimated by multiplying the number 
of new students the average cost per student. Costs for new teachers 
are estimated as the product of the estimated number of new teachers 
required times the average costs-^et teacher. If new capital outlays 
are requiijed^, the cost of these is estimated'from the magnitude of 
the expansion and the cost of new construction aQd facilities. Fre- 
quently in rural school districts, excess capacity in the school plant 
exists and moderate addi|:ions of new sfbdents can be made without \' 
requiring new facilities or teacherjs. ^ 



County Government Sector ' ' . ' . 

4 

* • I 

Sources of revenue for the county government sector are similar to 
those of the municipal government and school district sectors. They* 
include (l) miscellaneous ^revenues from' new residents such as licenses,^ 
fees,, etc. J (2) ad valorem taxes on .the new industry ^nd homes, and 
(3) indirect'^ and induced benefits. Primary ccfsts to the county govern- 
ment -from the new. industrial plant and its employees are for lawy^nd 
fire pr6tectj.on, health facilities, welfare, and highways. ^^J) 

• Summary of Results. 
'. 

Tables 1-5 present the^mode^l results of a proposed uranium plant 
with 251 new jobs locating, in a South T^as town of 8,000 residents. 
The overall net gain to- the community* ranged from' a low estimate of 
$2,198,160 to a high of 42,395,861 (Table J)\ These low-to-high esti- 
mates are based on u%er-saipplied information about the expected range 
of wages, new homes built, new residents, and new school children. The 
greatest share of this net gain is retained within the private sector^ 
The school and county sectors are also estimated to benefit' while the 
municipal government sertor experiences a much smaller net gain. The , 
municipal government experiences a low net gain because the plant is not 
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located within city limits, thus there are no tax revenues received 
directly from the industry'. These results are not atypical from those 
of numerous applications in rural Texas communities for the school and 
other public sectors. ^ 

% * Concluding ^Remarks 

The location or expansion of industry generates both economic 
benefits arid costs for a community j Net; gains to the community must 
consider leakages^ in the income flow, costs of improving community 
services, a^d the magnitude of business investment. The above analysis 
i^ designed to use as much local user information as is feasible and to 
provide impact estimates that are easy to understand by the users with 
limited training in economic^s. The computer model proyides low, inter- 
mediate, and high projections tp provide selective comparisons for the 
user. *It is also designed ior application in i^elatively ^mall community 
situations where impacts may be overestimated easily using conventional 
methods such as export base ot* input-output models. Results generated ^ 
from some 150 applications to date indicate* that it is successful in 
providing useful 'planning information for local community leaders. 

4. 

It has J>een found that overall community benefits exceed costs in 
all applications of the' model in rura:l Texas communities. Typically, 
the private sector captures the largest share, qf ,the community net gain 
while the municipal , government, school district, and county government 
sector^ gain less, often only break even, or in^y' suffer a net loss. The 
net gain or loss of the public sectors is quite sensitive to the 
magnitude of taxable investments made by 'the industrial plant with in 
their jurisdiction. Hence, net benefits in terms of tax savings to the 
indigenous populat:ion from iftdustrialization may be quite limited. 
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Table 1. General sunwary of benefits, costs and net gain (loss) to the 
conamunity economy; case study of a Texas uranium plant, 1980. 



Private Sector 
.Benefits 
Costs 

Net Gain (Loss) 

Municipal Goverpraent • 
Benefits 

Costs ^ 
Net Gain (Loss) 

School P?.strict 
Benefits * 
Costs 

'Net Gain (Loss) 

County Sector 
Benefits 
Costs 
• Net Gain (Loss) 

.Community 

'Total Benefits . 
Total Costs 
Net Gain (Loss) 



Low 
Estimate 



$1,011,073 
2,359 
.1,008,715 



$' 310,866 
223,422 
^ 87,443 



$ -911,452 
, 209,001 
702,451 



$ 435,066 
35,515 
399,551 



$2,668,458 
470,297 
2,198,160 



Inter. 
Estimate 



,$1,130,023 
, 5,924 
1,124,100 



$ 325,319 
236,902 
88,417 



$ 918,403 
226,985 
691,418 



$ 438,793 
39,693 
^ 399,100 



$2,812,539 
509,504 
2,303,035 



High- 
Estimate 



$1,235,756 
9,488 
1,226,268 

$ 338,167 
248, -884 
-89,283 



$ 924,581 ^ 
242,971 
681,610 



$ 442,107 
43,407 
398,699 



$2,940,611 
544,750 
2,395,861 
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Table 2. Estimate o^the benefits, costs, and net gain (loss) of the 
private sector; case study of a Texas uranium plant, ia80. 



Benefits 



total Plant Wages and Salaries 
Total Disposable Wages and Salaries 
Total Direct Benefits j 
Total Indirect and Induct Benefits 

Total Private Sector Benefits 



$8,276,400 
6,414,210 

$ 432,959 
i 697,064 



$1,130,023 



Costs 



Private "Sector^ Location Incentive C-osts 
Ditect Income Lpt from Unrefilled Jobs 

and Public Assistance ^ 
Total Direct Costs to Community 
Total Indirect and Induced Costs 

Total Private Sector Costs 

Private Sector Net .Gain (Loss) 



5r6.6l8 

$■ a, 822 
. 2.102 



$ 5,924 
$1.124.100 
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Table 3. Estimate of the benefits, costs, and net gain (loss) of the 
municipal government sector; case study of a Tejcas uranium 
plant, 1980. 



Benefits 

Ad Valorem Taxes - New Industry .$ 0 

Ad Valorem Taxes - New Homep 115,200 

Sales Tax Revenues ' . 1,515 

Utility Revenues - New Plant 0 

Utility Revenues - N6w Hpmes 0 ' 

Misc. Revenue - New Residents , 72,809 

Total Direct Benefit^ * $189,524 

Indirect and Induced Property Taxes $ 9,-574 

'Indirect and Induced SaJ.es Taxes *8,148 

Indirect and Induced Misc. Revenues 118,073 

. Total Indirect and Induce;* Benefits $135^795 

^ Total Municipal Sector Benefits $325,319' 



' . . ' Casts , 

New Utility Expenditures - New Plant ^ 0. 

New Utility Expenditures - New. Homes 0 

Expenditures on New Residents 78,966 

Expenditures on In-Commuters 29;878 

Locatipn Incentive Costs * 0 

Foregone-^ Ad Valorem Revenues . 0* 

Total Direct Costsi ' ^$108, 844 

Total Indirect and Induced Costs 128,058 



Total Munj.cipal Sector Costs ' $236,902 



Municipal Sector Net Gain (Loss) $ 88,417 ^ 
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Table 4. Estimate of the benefits, costs, and net gain (iQss) of the 
school district; case study of a Texas uranium plant, 1980, 



Benefits , 

Ad Valorem Taxes on Net Industry $780,000 
Ad Valorem Taxes on New Aoraes 23,040 

Federal and State Aid Transfers 4/9,335 . ' 

"'Total Direct Benefits $852,375 

Tot^l Indirect and Induced Benefits 66,0.38 

Total School Sector fifenefits ^ ^ $918,403 

^ Costs ' . 

^ Net Student Costs ' $ 56,139 

Foregone Ad Valorem Revenues 0 

Total Direct Co&ts^ * $ 56,139 

Total Indirect and Induced Costs 170,846 

Total School Sector Costs $226,985 

4 Net^hool District Gain (Loss) $691,418 



Table 5. Estimate of the benefits, costs, andj net gain^ (loss) of the 

county government sector; case study of a Texas uranium plant 
1980. 



^ * Benefits 

Ad Valorem Taxes on New Industry $387,900 

Ad Valorem TaxeSr on New Homes 4,800 * 

Misc. Revenue - New Residents 10,684 

Total Direct Benefits $403,384 
Total Indirect and Induced Benefits / 35^,409 



County Secto^ Benefits ' $438,793 

Casts 



0! 



Costs , for Law and Fire Protection $ 

Costs for Health Facilities 

Change in Welfare Spending 0 

Costs' for Highways ^ 

Total Direct Cost^ $ 0 • 

Total Indirect and Induced Costs 39>693 

^ s 

Total Countv Sector Costs $ 39,693 

Net County Sector Gain (Loss) \ $399>100 



105 



References 



Clayton, Kenneth C. and David Whittiogton. "The Economics of Community 
Growth: An Impact Model." Southern Journal of Agricultural 
Economics . 9 (1977): 63-69. 

Grubb, Herbert, et al. The Texafe Inputi-Output Hod^l 1972 ^ LP-24, 
Texas Department of Vater Reso^irr*s, Austin, Texas, 1972. 

Reinschmiedt, Lynn. "An Evaluation of Economic Benefits and Costs of 
Industrialization in Rural Communities in Texas."' (Unpublished 
Ph.tl Dissertation), Texas A&M University, December, 1976. 

Reinschmiedt, Lynn, Richard Floyd. and Lonnie L. Jones. Economic 

Benefits gnd Costs ol ^Industrialization in Rural Texas Communities 
College Station: Texas A&M University, Agricultural Extension 
^ Service, MP 1398, 1978. 

Runyan, Dean. "Tools for Community-Managed Impact Assessment." 

Journal of the American Institute of Planners . 43 (1977): 125-135 

Shaffer, Rbn and Luther Tweeten. "Measuring the Impact of New Industry 
on Rural Communities in Oklahoma v" Research Applications in 
Rural Economic Development and Planning . Stil)3.water : Oklahoma 
State University, Agricultural Experiment St^xion, Research 
Report P-665, J972. 



10 



J 



A COMMUNITY LEVEL SIMULATION MODEL 
FOR RURAL DEVELOPMENT PLANNERS 
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During the '70s, for the first time in 160 years, rural areas and 
small towns had a higher growth rate thaji metropolitan communities. 
Preliminary 1980 census figures indicate that nonmetropolitan coi^ties 
^increased by about 15 percent whereas metropolitan counties increased 
by aboiLt 9 percent from 1970 to 1980 (1). Many mining, resort-retire- 
ment affi urban fringe counties grew by 40 to ,50 percent or more^ On 
the other extreme, nearly 500 of the 2,485 nonmetropolitan counties 
continued to decline in population during the 1970s (10). 

Decisionmakers in rapidly growing communities are under severe 
pressures to plan for growth. Planning community services ^ften entails 
large capital outlays, and thus, it is important to base pians on avail- 
able employment,' income and population information .^puilding a water 
or sewer treatment plant too large or too small can oe a very expensive 
and embarrassing mistake for elected officials. Similar'ly, decision- 
makers in declining or stagnating rural areas need to properly plan so 
that their scarce resources are efficiently allocated. 

/ 

Extension personnel can aid local decisionmakers With a locally 
applicable community impact model. The objective of Wis paper is to 
illustrate how Extension professionals can utilize coflimunity impact 
models. More specifically the objectives are: / 



J, 

2.. 
3. 



to review several community impact modes / 
to illustrate the application of a community impact model j 
to discuss the Extension challenge of </eliverying commun^fe^ 



impact models. 



The Research Chall^ge 
iemoc 



Impact models describe economic and demographic .changes which , 
affect both the public and private, sectors . Estimated impacts of rapid 
gKOWth or decline represent useful information for community decision- 
maRing. Most impact models are ex ante in nature, providing projections 
'before the impact occurs^ The alternative is ex post impact ^naUyfilis 
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which describes the impact after it has occurred. With shifting popu- 
lations, economic changes and energy development, reliable ex ante , 
impact models are increasingly useful. 

Brief Review of Some Impact Models 

Many types of models and methodologies have been developed. These 
range from economic base analyses to complicated community simuLation 
models. Shaffer and fweeten Ol) present an early version of an^ impact 
model developed to measure the impact of new industry on rural commu- 
nities in Oklahoma. The'^model provides results of private impacts, 
public sector impacts and school district impacts, A framework for 
calculating tiet gain (loss) to the community was also, included^ in order 
to estimate reasonable "inducement'* levels that communities might offer- 
potential manufacturing employees. The model is notable because of the 
emphasis placed on making It usable and unde.r^tandable to local leaders. 
The model utilizes partial budgeting techniques and is a single period 
tool with uo dynamic time considerations. Shaffer and Tweeten note the 
, difficulty of estimating the *indi ect and induced effects at the com- 
munity level because there are no publshed rural community input-output 
tables. Two conclusions reached by the authors are that industrial 
impacts vary over different economic sectors, and differ among cbmraunities. 

Ford (4) presents a computer model that is designed to describe 
the impacts of locating large power plants near small, isolated commu- 
nities. Small towns in the western states that experience this type of 
impact generally go through an initial "boom" period with rapid expansion. 
Folfbwing the initial construction phase, economic and demographic 
changes tend -to level off. Characteristics of the immigrating popu- 
lation during the construction phase are often quite different from the 
characteristics of the indigenous population. Public service capital 
and economid activity are often expanded to support the^ajJid popu- 
lation growth putting a strain on the public sector. ' Following comple- 
tion of the energy project, a "bust" period often follows. Tax revenues 
decrease and the local government is left with excess capacity in tbe 
public sector. The BOOM 1 model (4) provides economic, demographic, 
public service, and fiscal projections of the proposed impacts. Yearly 
projections for the city of interest are provided. A series/of feedback 
looprs are utilized to provide dynamic projections from year to year. 

Clayton and Whittington (2) present an impact model develpped for 
use in the state of Florida. The model is an ex ante evaluation of the 
impacts of community growth. Output includes employment and population 
change resulting from an outside impact such as a new industry* jPrivate 
sector impacts include such variables as direct. Indirect and indfuced 
sales from the impact being analyzed. Public sector impacts ^^fcttslude 
projection of local revenues and expenditures. A net fiscal surplus 
(deficit) is calculated along with a break-even property assessment 
ratio. City, county, and school district levels of government are 
included. The Flor'ida model emphasizes user access with default data 
provided when local data are unavailable. This typ^ of data availability 
increases the usefulness of the model and allows more timely analysis. 
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A more recent model has been developed in North Dakota (6) which 
is designed specifically to measure the impact of energy developments, 
The model provides annual impact and baseline projections of key ^'V^ 
variables. Impacts of energy resource development can be measured for^^ 
employment, population, settlement patterns, school enrollments, housing 
requirements, and public sector costs and revenues (2), Like th^ model 
for Florida, the North Dakota model is built around the input-^mput 
portion of the model. Output is provided at the state, country, city 
and school district levels. Also, the complex process of interfacing" 
economic projections with population growth is well documented. 

< " : ' 

Model adaptati'on is 'the process of taking a model used in one area 
, and applying it to another area. This process can be successfully 
accomplished if care is taken to replace original data with more appro- 
priate data for the new area being considered. This can take consider- 
able time, but may be considerably more efficient than developing a new 
model from "scratch." Examples of model adaptation include a model 
developed for Virginia (8). . The Virginia model draws from the work of 
Shaffej^ and Tweeten (11) and provides simila]f~output . Another adaptation 
is the model developed for Texas (9) which follows* the methodology 
developed in the North Dakota model. 

Fox (5) discusses the development of impact models f roflT a user's 
viewpoint. Governments at all levels are faced with decisions that 
would be greatly aided by impact model forecasts. Fox emphasizes the 
fact that user confidence wiU be enhanced by more accurate and useful 
models, thus increasing clientele support. For users to utilize models 
to best advantage, they need to understand the basic model *assuinptions 
and structure. If information is clearly connnunicated to the layman 
users, then less misinterpretation will occur. Users should be encouarged 
to ask many questions as necessary to understand the models 

As can be seen from a very brief review of impact models, a ^ide 
range of methodologies exists. ' Some models measure energy resource 
development impacts, some ^measure the results of industrial development. 
Some . impact models can also project baseline growth to compare to the 
resulting ^oWth from some outside impact. Developing new and innovative 
methodologies is necessary to continually improve the. models used. 
Adaptation of existing models provides additional checks on model 
validity. Model builders should utilize the 1980 Census results to ^ 
improve and verify modeling efforts. It is critical for^the successful # 
utilization of all impact models to make outputs usable and under- 
standable for decisionmakers. From the viewpoint of an Extension worker, 
a model which is useful should be: (1) dynamic; (2) community specific; 
and (3) easy to adapt to each community. 

A community impact model has recently been developed at Oklahoma 
State University (OSU) which relies heavily on the works referenced 
above (12). To facilitate Extension application, special efforts#have 
been made to make the model dynamic, community specific, and easy to 
adapt. The OSU model is discussed in detail in the following section. 
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The OSU Community Impact Model 




An aggregate overvlev^of the OSU community impact model is presented 
in Figure 1. The model has four main sections: an economic Recount, a 
capital account, a demographic account and a government accoupt. The 
economic portion of the%raodel is the driving force of the model. It 
includes a connnunity-specif ic input-output model ai)d a gravity model. 
The gravity model is employed to determine the service area of ' a com- 
munity. A location quotient technique is applied to a regional or state 
input-output model to derive a connnunity specific input-output model. 
The comnmnity model is made dynamic through the use of equations - which 
predict final demand over time. 

A capital account allows for the simulation of capital^investment 
and its effects on the" economy. The demographic portion of the model 
is a typical birth, death, population projection model with migration 
being an equalizer to match up people with available jobs n t^e eccmomit* 
sector. The government sector estimates the need for services based on 
community service usage coef f icie^its . / 

To illustrate the model, a recent Application is presented. The 
community simulation and impact model was apj)lied to tjie commuaity of 
Holdenville, Oklahoma. The model simulated values for economic .and 
demographic variables 'by year from the base year of 1972 to 1991. Pro- 
jections of employment* for selected years are presented in Table 1. 
Many of the future jobs are expected in the service type sectors of 
wholesale and retail trad)fe, finance and insurance and educational and 
.professional services. /Proprietor employment is projected to iftcrease 
sligtttly. The model p/ojects population by age and sex categories. 
Aggregate data for the community and for the service area are shown in" 
Table 2. Population is projected to increase from »8, 756 in 1972 to > 
11,182 in 1990. \The 1980 ^population was projected at 8,939. Pre- ^ 
liminary 198(^^^cen^ data show a population of 9,201. T . 

The government component, which predicts service needs/, is probably' 
•the most useful section of the model. Projected community service needs 
for the Holdenville area are shown, in Table 3. Hospital bed days are 
projected to increase from 16,508 in 1980 to 19,319 in 1990. These esti- 
mates are based on estimated populati^on by age and sex and hospital 
utilization rates for each age and skx category (7)." For each community 
service, detailed research has been completed to facilitate usage pre- 
diction based on. location conditions! An estimation of general fund 
revenue vhith will be available to Holdenville to support additional 
services and other local government functions was made for each year 
from 1972 through 1991. . Annual revenues for selected years are pre- 
sented in Table 4. ^ ' . ^ 

The data in Tables 1 through 4 reflect growth as is currently 
occurring in the area and can be referred to as "base run" information. 
If a new plant or some other developmeot activity was expected, .its 



For^a summary of community service studies, see (3). 
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impact could be simulated. For example, assume a new plant employing 
50 workers is expected to locate inHoldenville in 1982. The community 
simulation and impact model can be run atid comparisons of the estimates 
made with base year estimates to measure the impact of the plant. 
Selected impacts measured in this way are presented in Table 5. The 
simulation model projects wage and salary employment to increase by 
115 in 1982 and by 210 in 1990 due to the new pl^mt^ Likewise, 
physfician visits are projected to increase due to^thef' plant by 744 in 
1982 and by 1,233 in 1990. . . 

A major function 9f the OSU community impact model is to allow 
decisionmakers to estimate the impact of a change in their c6mmunity*s 
economy on community service needs and community revenues. They can 
then determine when the capacities of existing* systems will be reached 
and what capacities should be designed into system constructions or 
renovations. If researchers are 'to continue serving community decision" 
makers, we must constantly strive to improve ouir abilities to simulate 
and predict the impacts that changes will have on communities. 



The Extension Challenge 



Several aspects of the delivery of community impact information to 
local decisionmaker? ate ^critid^lly important to Extension- workers. 
Community simulation and impact models must be easily adaptable to 
specific qommunities, and they must, be accessible for quick delivery. 
The .OSU community simulatioA model' is programmed with default data'. 
Thus, if, local data are not available, values of variables in the model 
will be used. The model-*-requires base year, data for employment^' popu- 
lation nd miles from neighboring communities. Once these data are 
entered, i,.t c?n be run for^^p'y community. Default data can easily be 
changed if local deciisiotutjakers have more accurate local data. 

,It is visually important to respond to information needs of local 
decisionmakers a§ rapi<Jly ajfir^ ^'possible*. fhe^OSU model^ is written to 
facilitate rapid output of informtion whiipft can be readily compiled into 
a community report. OSU personnel attem/t to complete analyses within 
2-4 weeks of a request. Then, a compute? terminal is taken to the field 
when the study is presented so that additional community simulation runs 
can be made if local decisionmakers wish to. change certain variables. 

Another important element of the successful delivery of information 
from the OSU ccpmunity impact model is to l^ave several copies of the 
final report with community leaders. This provides them with a refer- 
^ence for future use and also makes them more aware of Extension's 
services. It is also .often seen- by community leaders of ot^i^r com- 
munities, resulting in more requests and building Extepsion* s^-cLUnte^ 
In summary, as Extension workers, we ri^ed to provide (1) community 
specitic analyses; (2) quick responses to community requests; and (3j^^ 
written reports of results of analyses to each community. Used in this 
way, .community impact models will serve to build an Extension clientele 
as assistance is given to leaders of rural communities. 
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Figure 1. Flow Chart of ^ the Simulation Mode 
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TABLE 1 



PROJECTED EMPLOYMENT BY SECTOR -FOR HOLDENVILLE, SELECTED YEARS* ' 

ft ■ Year 



Sector 



,1972 



1975 



Agriculture, Mining ' 
Construction 

Manu^acj:^ring - Nondurable 
Mant^acturing ~ Durable 
Transportation 
Communication, Utilities 
Wholesale and Retail 
Financ^, Insuranc^>4md-^ite.al Est'ate 
Educatif)nal and Prof ess^.onal Services 
Total Wage aijd Salary 
Total Propri/etor 

TOTAL » - _ ' 



164 
34 
178 

1, 

60 
232 
256 
62'9 
1599 
1112 

2711 



^ / 62 



153 
143 
, 30# 
i, 43 

312 

298 

' 703 • 

1928 

Si 161 . 
. ♦ 

30 8 9 



1980 



220 
63 
,U7 
121 
30 
30 
'365 
35? 
■ 803 
2104 
1106' 

3210 



1985, 



273 
98 
109 
142 
34 
30 
493 
A^l 
>89 
2629 
1125 

37'54 



1990 



543 

109 
168 
41 
31 
693 
616 
1262 
3419 
1133 

455*2 



*Source (1 



/ 




TABLE 2 

PROJECTED POPULATION FOR HOLDENVILLE AND SflRVICE AREA, SELECTED YEARS* 



1972 



1975 



1980 



1980 



1985 



1990 



Holdenville 
' Service Area 

TOTAL 



•5222 
3534 

8756 



5388 
3723 

9109 



5215 



3724 



8939 



5373 

r 

3828' 



9201 



5662 
4152 

9814 



6397 

t 

4785 
11182 



Preliminary Census ^ata 
* Source (12) 
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TABLE 3 



PROJECTED COMMUNITY SERVICE*' NEEDS FOR HOLDENVILLE AND SERVICE AREA, SELECTED YEARS* 



Community Service 



Hospital Bed Days 

Physician Visits (clinic) 

Ambulance Calls 

Holdenville 
-Service Area 
Total 

Fire Calls 

Holdenville ^ . 

Service Area 
total 

Water (Thousand Gallons 
per Year) . 

Sewer (Gallons per Day) 
A 

Solid Waste (Cubic Yards 
per Vi^ek) 



^ holdenville' community only 
^ * Spurce (12) ' 



L973 



16,364 
30,744 



227 
108 



335 

83 

56 
139 

168,600 
,519,328- 

389 



1975 



1980 



1985 



17,163 
32,240 



240 
118 



358 




16,508 
31,565 



233 
124 



357 



17,536 
34,535 



0 244 
140 



384 



86 


84 ' 


91 


60 


_60^ 


66 


' 146 


i44 


157 


176,158 


■ 170,764 


185,893 


541,656 


524,553 


569,796 


406 


393 





1990 * 



19,319 
39,224 



261 
162 



423 



• 103 . : 

: 77 ' 



180 

2"D9,4.86' 
643,512 

483* 



11 J 



* TABLE 4 • •- f. . '. 

PROJECTIONS FOR GENERAL FtJND REVENUE FOR HOLDENVILLE SELECTED' YEARS* 



7i ' - 




• 




. .Year 




•4 


Revenue Source 




1973 


• 1975 ; 


1980 - 


1985 


1990 








• — ~ 1 ■ 

Thousafids of Current Dollars 




* '^ales Tax^ 


> 


201 


266 


448 


. 796 - 


1,457 


y Alcoholic ^Beverage Tax 




, 304 • 


317 


'307 


334. 
224 


377 ■ 


User Charges and Other 




- , 196 


208 


202 


,,47A 


I 

TOTAL 




701 


791 


■ 957 ' ' 


< 

1,354 


■ . 2,084 



*Source (12) 
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TABLE 5 

PROJECTED IMPACT FROM 1982 TO 1990 FOR SELECTED YEARsT DUE TO 
NEW PLANT LOCATION IN HOLDENVILLE IN 1982* 



1982 1985^ 1987 1990 



Wage and Salary .Employment 
A 



Population 



Hospital Bed Days 

Physician Visits • 

' A 
Ambulance Calls 

Fire Calls^f ' . ^ 

A * 

Water (Thousand Gallons Per Year) 
A 

Sewer (Gallons Per Day) 
A 

Solid Waste (Cubiq Yards Per Week) 
General Revenue ($1000) 



Idenville Community only 
*Source (12) 
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115 


153 


180 


210 


209 


W 283 


• 320 


350 


410 


/ 539 


596 


634 


744 


^ 1004 


1130 


1233 


* 

P 9 


12 


14 


15^ 


3 


4 


5 


5 


6802 


9144 


10284 


. 1185^ 


21022 


2845q 


32065 


35414 


' 15 


^ 22 


24 


26 


33 , 


46 


55 


74 



1^2 



/ 

/ • 
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RESULTS FOR COMMUNITY IMPACT MODEL CASE STUDY 
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Case Study: Conununity Impact Model 

The example presented in this paper for community growth analysis 
is Holdenville, Oklahoma. Holdenville grew from a population of 5,181 
in 1970 to 5,373 in 1980. Local decision-makers have expressed a need 
for? assistance in planning for future growth and chang6. As a result 
^of inflationary pressures, rapid changes in technology, gnd trends 
toward the "New Federalism", local governments are facing new financial 
/pressures. Residents are demanding adequate local services, and hard 
choices must be made in allocating limited revenues. Useful planning 
information includes community level projections of .population, employ- 
ment, governmental revenues and^most important — community service ♦ 
requirements (water, sewer, solid waste, schools, health care, etc.). 



Background Information 

Holdenville is located in Hughes County, in Eastern Oklahoma. The 
town is 74 miles from Oklahoma City and had a 1^80 population of 5,373, 
Hughes County is primarily agricultural with some manufacturing employ- 
ment. Nearby cities that compete with Holdenville. for population and 
service area include Henryetta, 28 miles, McAlpster, 30 miles, Ada, 19 
miles, and Seminole, 15 miles. ' 



Problem 

In order to anticipate future community needs, "local decision- 
makers need accurate estimates of futiire community growth. Annual 
projections are needed for population, employment, income, loc^lj^ 
government revenue, and community revenue requireftents . The btnm. 
line for many local leaders such as councilmen, mayors^ .city nd^^rs, 
etc., is providing adequate services. This inclades wat^r , s^wer , 
solid waste, health care, and schools. Holdenville needs to know what 
demand is going to be placed on these. services over future years and, 
most important, what year will present capacity levels be reached. 
Appropriate action can then be taken at an earlier date: Holdenville 
can anticipate problem -dreas rather than react to surprise problems. 
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Connnunity Impact Model / 

— ' 

A computer simulation model is used to provide econocjiic and demo- 
graphic variables over time. The model is built around a /data l^ase 
comprised of various accounts. The accounts provide the input data for 
the model and consist of: an economic account, a capital 4,ccount, a 
demographic account, community service, and revenue acctiunts. The model 
provides yearly projections for variables such as employipent, population, 
community revenue, and community service requirements. 

A procedure to. delineate a service area for local cpmmunities is 
used in the model. gravity model is employed to analy^za population 
and distance data for th^ community of interest and competing communities 
Employment and income values by sector are estimated through use of the 
gravity model. ^ / 

The economic account contains a comraunity-specif ijl^ input-output 
model estimated with the use of a location quotient techniquCi Final 
demand categories are projected over time and utilized along with the 
input-output model to project output yearly. This procedure, is the 
driving force of the model. The base* I-O table is the 19^ National 
Table (6).^ 

*The capital account provides information on capacity and capital 
expansion. The capital information allows more realistic projection over 
time, introducing a dynamic concept into the model. National capital 
relationships are utilized where necessary local data are not available. 
The capital equations contained in the s^mulation model also provide an 
appropriate entry point for projecting impact results. Capital expan- 
sion can be simulated over time, providing a relative comparison to ^ ^ 
baseline projections. 

The demographic account uses an age-sex cohort survival technique 
to project population. Yearly projections are utilized to estimate the 
lojal labor force which in turn is compared to employment requirements 
provided by the economic account. Migration levels for the community 
and service area are estimated by comparing labor force data with labor 
demand in the community. 

Jhe community service account is comprised .of age-specific usage 
coefficients for various community services » Levels of demand are 
estimated for services such as hospital bed days, ambulance, physician 
visits, fires, water, sewer, and solid waste based on the economic and 
demographic projections of the model. Community revenue by source is 
also estimated over time based on published community-specific revenue , 
data and model projections, *• ' , * ^ , 

The community impact model is written in FORTRAN and fcompiled on 
an IBM 370/168 computer. A series of questions are asked in the program 
allowing the user to respond to community-specific questions and input 
appropriate data. For a detailed discussion of the computer model see 
Woods (7). < * • 
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Data Requirements 

The following pages present an example of the data input for the 
Holdenville example. A Users Guide is also being prepared by the 
authors to provide detailed instructioq^s for using the model. 

As can be seen, the first section provides sector definitions and 
final demand categories. This information is for the input-output table 
that will be estimated for the community. 

• ^ ' 

The first set of questions is related to the service area for the 
community. A set of X,Y coordinates is required for competing commu- 
nities with the community of interest haying coordinates 0,0. Alter- 
nately, the service area can be estimated and given directly if the 
user desires. This is the format used throughout the program with 
default values given--the' user then has the option of changing or adding 
new data if desired.^ Growth rates for the. local population and labor 
force participation rites are asked for and the number of years for the 
model run is also requested. 
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SAMPLE INPUT DATA 

EX COMSIW 

ARE YOU READY (YES OR NO)? 
YES 

-ENTER DECIMAL'pOINT WITH ALL NUMERICAL ANSWERS. 



SECTORS 1-9 DEFINED 



SECTOR 1. AGRICULTURE, AND MINING 
SECTOR -2. CONSTRUCTION 
SECTOR 3. MANUFACTURING— NONDURABLE 
SECTOR 4. MANUFACTURING— DURABLE 
SECTOR 5. TRANSPORTATION 

SECTOR 6. COMMUNICATION, UTILITIES, AND SANITARY SERVICES 
SECTOR 7. WHOLESALE AND RETAIL TRADE ./ 
■SECTOR 8. FINANCE, INSURANCE, BUSINESS, AND REPAIR SERVICES 
SECTOR 9. EDUCATIONAL SERVICES 

PUBLIC ADMINISTRATION ' ' ' 

PROFESSIONAL AND RELATED SERVICES, 

AND OTHER INDUSTRIES 



FINAL DEMAND (1-6) DEFINED, /" 

FDl. PERSONAL CONSUMPTION EXPENDITURES 
FD2. CAPITAL FORMATION 
FD3. INVENTORY CHANGE * 
FD4. FEDERAL GOVERNMENT 
FD5. STATE G0\ 
FD6. LOCAL G0\ 

NET EXPORTS ^ ■ \ 

DO YOU KNOW YOUR COMMUNITY'S SPHERE OF INFLUENCE?, (YES OR KO) 
NO . ■ ' .-^ 

THE POSITIONS OF THE FOUR CLOSES;r TOWNS TO YOU ARE? 

(GIVE THE X THEN THE Y COORDIN/\TE) 
THE QUADRANT POSITION OF TOWN, ONE IS? 
14.00 15.00 



GOVERNME^ 

)v^Hrr 



THE QUADRAlft' POSITION OF TOWN TWO IS? 
21.00 -5.00 

THE QUADRANT POSITION OF TOWN THREE IS? 
-9.00 -10.00 

THE QUADRANT POSITION OF TOWN FOUR IS? 
-900* 6.00 ' 
THE SPANNING AREA IS: 346.077' 

THE ANNUAL -GROWTH RATE OF LOCAL POPULATION IS: 1.005000 
DO YOU WISH TO CHANGE THIS VALUE? (YES OR NO) 

NO 

THE ANNUAL CHANGE IN LABOR, FORCE PARTICIPATION RATES IS. 1.007000 



DO YOU WANT TO CHANGE THE VALUE? 

NO 

WHAT YEAR DO YOU WISH TO RUN TO? : 
1991. 
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The second set of data requested by the computer program relates 
to economic values. Income and employment by economic succor is 
requested as well as various summary employment values. These county 
income and employment values can be supplied by the user and are avail- 
able from various sources (3,5). Also, population values are requested 
for the community and service area. The U. S. Census provides population 
figures by age-s^x cohorts to be used here (4). 

Final input data requested is for community revegy^ and various 
growth rates measures. The community revenue figures should be community 
specific and for the most recent year available. The growth rate values 
are related to tlxe employment and income values provided earlier. These 
values can t)e made^ community or county-specific by using the data in (3^5). 
Additional community-specific information could relate to community ser- ■ 
vice requirements. Extensive research has been conducted for services 
such as water,, sewer, solid waste, health care, and fire protection in 
Oklahoma (1,2). This information is included in the model to providfe 
estimates of community service need and is a part of the model output* 




ERIC 



127 

THE VALUE FOR THE COUNTyVlNCOME BY SECTORS IS. 



SECTOR 


1 


2.636 




SECTOR 


2 


0.735 




SECTOR 


3 


1 .507 




SECTOR 


4 


0.006 




SECTOR 


5 


0.438 




SECTOR 


6 


0.992 




SECTOR 


7 


2.620 




SECTOR 


8 


1.826 




•SECTOR 


9 


5.701 





THE VALUES FOR OTHER INCOME MEASURES ARE. 





SECTOR 


1 


11.219 






SECTOR 


2 


0. 


742 






SECTOR 


3 


4. 


500 






SECTOR 


4 


0. 


796 






SECTOR 


5 


5. 


903 






SECTOR 


6 


21 


.568 






SECTOR 


7 


6. 


629 






SECTOR 


8 


9. 


172 






SECTOR 


9 


37 


.369 





THE VALUE FOR COUNTY El^PLQYMENT BY ECONOMIC SECTOR IS 
SECTOR 1 
254. 

. SECTOR 2 
52. 

SECTOR 3 
275. 

SECTOR 4 

1. 

SECTOR 5 
38. . 

SECTOR 6 
93. 
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SECTOR 7 
389 . 

SECTOR 8 
396. 

SECTOR 9 

972. : 

WHAT IS THE VALUE FOR TOTAL QOUNTY WAGE AND SALARY EMPL9YMENT? 
2470. 

WHAT IS THE VALUE FOR PROPRIETOR FARM EhffLOYMENT? 
1149. 

WHAT IS THE VALUE FOR PROPRIETOR NONFARM UNEMPLOYMENT? 
569. , , 

WHAT -IS THE COUNTY AREA IN SQUARE MILES? 
810. 

WHAT IS THE TOTAL COUNTY POPULATION? 
13288. 

WHAT IS THE TOTAL COMMUNITY POPULATION? 
5099. 

SPROP = 0.42726 

PPROP = 0.38373 

PROP = 0.64703 
THE ANNUAL MIGRATION RATE FOR THE COMMUNITY 'IS 0.01500 
DO YOU WISH TO CHANGE IT? (YES OR NO) 
NO 

THE ANNUAL MIGRATION RATE FOR THE SERVICE AREA IS 0.01800 
DO YOU WISH TO CHANGE IT? (YES OR NO) 
NO 



THE POPULATION FOR THE COMMUNITY BY COHORTS IS 



MALE 


15 


525. 




MALE 


15:19 


167. 




MALE 


20-29 


209. 




MALE 


30-39 


161. 




MALE 


'40-44 


ia5. 




MAL? 


45-49 


118. 




MALE 


50-54 


106. 




MALE 


55-59 


167. 




MALE 


60-64 


184. 




MALE 


65-69 


182. 




MALE 


70-79 


255. 




MALE 


80+ 


107. 





FEMALE 


15 


A91. 




FEMALE 


15-19 


191. 




FEMALE 


20-29 


265. 




FEMALE 


3P-39 


195." 




FEMALE 


40-44 


141. 




FEMALE 


45-49 


157. 




•FEMALE 


50-54 


150. 




FEMALE 


55-59 


222. 




- FEMALE 


60-64 


257. 




FEMALE 


65-69 


2A5. 




FEMALE 


70-79 


403. 




FEMALE 


80+ 


173. 





THE POPULATION FOR THE SERVICE AREA BY AGE COHORTS IS 



MALE 


15 


1030. 




MALE 


15-19 


366. 




- MALE 


20-29 


355. 




MALE 


30-39 


325. 




MALE 


40-44 


204. 




MALE 


45-49 


Z48. 




^- ■ ■ MALE 


50-54 


232^' 


MALE 


55-59 


257. 




MALE 


^60-64 


285. 




. » MALE 


65-69 


237. 




MALE' 


70-79 


295. 




MALE 


80+ 


109. 





130 



1 



FEMALE ■ 15 
952. 

FEMALE 15-19 
341. 

FEMALE 20-29 
387. 

FEMALE 30-39 
394. 

FEMALE 40-44 
225. 

FEMALE 45-49 
268. 

FEMALE 50-54 
277. 

FEMALE' 55-59 
284. 

• FEMALE. 60-64 
288. 

FEMALE 65-69 
255. 

FEMALE 70-79 
303. , 

FEMALE 80+ 
130. 
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WHAT IS THE CITY POPULATION FOR YOUR COMMUNITY FOR THE YEARS THAT 
. REVENUE DATA IS FOR? 
522. 

THE SALES TAX FOR YOUR COMMUNITY FOR THE MOST RECENT YEAR IS? 
■ 210.0299 . V . 

WHAT WAS THE ALCOHOL BEVERAGE TAX FOR YOUR COMMUNITY IN THE MOST RECENT YEAR? 
.31.33454 

WHAT WAS THE OCCUPATION TAX REVENUE FOR YOUR COMMUNITY IN THE MOST RECENT YEAR? 
1.044485 

WHAT WAS THE FRANCHISE TAX REVENUE FOR YOUR COMMUNITY IN THE MOST RECENT YEAR? 
45.95733 

HOW MUCH REVENUE WAS GENERATED FROM LICENSES AND PERMITS FOR THE MOST RECENT , 
YEAR? " v ' ' \ 

0.522243 • ' \^ 

HOW MUCH REVENUE WAS GENERATED THROUGH COURT FINES? 
36.03474 

HOW MUCH REVENUE WAS GENERATED FROM OTHER SOURCES? 
31.33454 ' /■ 

HOW MUCH REVENUE IS THERE FOR THE STREET AND ALLEY FUND? 
55.35771 ■ ' ^ 

THE TOTAL N^JMBER OF INDUSTRIES ESTIMATED TO BE IN YOUR COMMUNITY IS? 
6.. • 

HOW MUCH REVENUE WAS GENERATED FROM POLICE SERVICES? 
7.311396 

THE AMOUNT OF REVENUE RECEIVED- FROM GARBAGE SERVICE WAS? 
66.32479 

THE AMOUNT OF REVENUE FROM THE CEMETERY WAS? 
7.311396 ' ( 

THE AMOUNT OF REVENUE FROM THE XANDFILL SERVICE IS? 
4.7001-83 
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THE ANNUAL'~eHXll^B^41t=affi_MTiajOF WAGE AUD SALARY 
EMPLOYMENlMyL JOTAL EMPL Q3QffiNT ^PY SECTOR IS THE FOLLOWING 



A16 SECTOR 1 1702900 

A16 SECTOR 2 l.ai806' 

A16 SECTOR 3 1.00000 

A16 SECTOR 4 1.00000 

A16 SECTOR 5 I.OIOOO' 

A16 SECTOR 6 1.00500 

A16 SECTOR 7 1.01200 

A16 SECTOR 8 1.01700 

A16 SECTOR 9 1.00800 

DO YOU WISH TO CHANGE IT?: 
NO 

.THE ANNUAL GROWTH RATES FOR 



SECTOR 


1 


: 1 


.28000000 


SECTOR 


2 


: 1 


.04906000 


SECTOR 


3 


: 1 


. 060000^00 


SECTOR 4 


: 1 


10100000 


SECTOR 


5 


1 


10000000 


SECTOR 6 


1. 


08600000 


SECTOR 


7 


1, 


03600000 


SECTOR 


8 


1. 


10400000 


SECTOR 


9- 


1. 


06000000 



WAOE-^l^raS IS THE. FOLLOWING. 



'♦ 



DO YOU WANT TO CHANGE THEM?: 

NO • , •' , 

THE ANNUAL GROWTH RATES FOR PROPRIETOR INCOME IS THE FOUOWING. 



>rv. 



SECTOR 
SECTOR 
SECTOR 
SECTOR 
SECTOR 
SECTOR 
SECTOR 
SECTOR 8 
SECTOR 9 



1.14500000 
1.00800000 
1.05500000 

1, 
1. 
1, 
1. 
1, 
1. 



.10000000 
,09000000 
.08200000 
.02000000 
.08000000 

.05000000 . . , 
DO YOU WISH TO CHANGE THEM ?: 
NO 

THE ANNUAL INCREASE IN TRANSFER PAYMENTS IS. 1.12440014 

DO YOU WISH TO CHANGE IT? (YES OR NO) : 

NO 

THE ANNUAL GROWTH IN PROPERTY INCOME IS THE FOLLOWING. 
DO YOU WISH TO CHANGE IT?: 
NO 

the annual change in other labor income is "the following, 
do you wish to change it?: 
no/ 

tiffi annual change for the ratio of social security 
payments to wage and salary income is the following, 
do you wish to change this value? 

NO 



1.15100002 



1.16559982 



1.01459980 



\ 
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Sample Model Output 

The following secti6n provides an example of the information 
provided by the xonnnunity impact model. The infonnation is for the 
''year 1990 only. The model provides annual projections, but only one 
ye«^r was presented to preserve space. 

Sector output is provided along with employpient and various income 
measures. PopulatioQ for the community and service area is provided by 
age and sex. Several measures of connnunity service needs are provided* 
Hospital bed days by disease;^ categories for the community and service 
area and physician visit and ambulance calls by age are provided. An 
estimate of fires per year is provided as is water, sewer, and solid 
waste needs. The nymber of school age children for the community and 
service area is also provided. Finally, *local revenue by source such 
as sixes tax is provided by the model. ^ 
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SAMPLE OUTPUT - HOLDENVILLE, OK 1990 



SECTOR OUTPUT IN MILLIONS 
OF DOLLARS 











SECTOR 1 


56.40242 






SECTOR 2 


15.5811,6 


/ 




SECTOR 3 


24.56028 




• 


ShClOK* H 


28.31473 






ShClOK 5 


. 4.96156 








6.59306 






SECTOR 7 


25.81530 






ShClOK o 


87.95008 






SECTOR 9 


18.54251 








EMPLOYMENT 






TOTAL 


WAGE AND 


PROPRIETOR 






SALARX 




SECTOR 1 


881. 


343. 


539. 


SECTOR 2 


228. 


156. 


72. 


SECTOR 3 


i;2. 


109 . 


3. 


SECTOR' 4 


174. . 


168. 


6. 


SECTOR 5 


48. 


41. 


7. . 


SECTOR 6 


30. 


31. 


0. 


SEC 1 OK 7 


854. 


693. 


162. 


SECTOR 8 


866. 


616. 


250. 


SECTOR 9 


1356. 


1262. 


•94. 


TOTAL 


4551. 


3419. 


1133. 


• 


,^GE 'and 






^SAb 


Ojy PAYMENT (IN MILLIONS OF CURRENT DOLLARS) 


SECTOR 1 


3.27251 






SECTOR 2 


2.45651 , 






SECTOR 3 


1.59386 


•* 




SECTOR 4 


5.33674 






SECTOR 5 


2.195,84 






SECTOR 6 


1.38858 






SECTOR 7 


6.31334 






SECTOR 8 


.9.79186 






SECTOR 9 


17.57728 






TOTAL= 


49.92648 




• 
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PROPRIETOR 

INCOME (IN MILLIONS OF CUgRENT DOLLARS) 



SECTOR 


1 


3. 


77899 


SECTOR 


2 


\, 0. 


56188 


SECTOR 


3 


0. 


03022 


SECTOR 4 


0. 


10838 


SECTOR 


5 


0. 


11462 


SECTOR 


6 


0. 


0 


SECTOR 


7 


0. 


70187 


SECTOR 


8 


1,. 


90439 


SECTOR 


9 


• 0. 


67925 

i 


TOTAL= 




7.87959 



r 



TRANSFER 
PAYMENT 



(IN MILLIONS OF CURRENT DOLLARS) 



SECTOR 


1 


7. 


84254 


SECTOR 


2. 


2. 


18675 


SECTOR 


3 


4. 


48358 


SECT^ 


4 


0. 


01785 


SECTofJ 


5 


1. 


30312 


SECTOR 


6 * 


2. 


95137 


SECTOIR 


7 - 


7. 


79494 


SECTOR 


8 


5. 


43266 


SECTOR 


9 


16. 


96143 


TOTAL= 


48 


97421 



PROPERTY 

INCOME (IN MILLIONS OF CURRENT DOLLARS) 



SECTOR 


1 


8.63418 


SECTOR 


2 


2.40748 


SECTOR 


3 


4.93615 


SECTOR 


4 


0.01965 


SECTOR 


5 


1.43466 


SECTOR 


6 


3.24928 


SECTOR 


7 


8.58177 


SECTOR 


8 


5.98103 


SECTOR 


9 


18.67353 


TOTAL= 




53.91769 



] 



OTHER LABOR 

PAYMENTS (IN MILLIONS OF CURRENT DOLLARS) 
SECTOR 1 1. 21258- • 

SECTOR 2 0.33811 ' 

SECTOR 3 « 0.69323 „ . 

SECTOR 4 ,0.00276 
SECTOR 5 0:20148" ' 

SECTOR 6 0.45633 
SECTOR 7. 1 . 20522 

SECTOR 8 0.83998 
SECTOR 9 2.62251 
TOTAL= 7.57220 ' \ 
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TOTAL PERSONAL INCOME " \ ^ 

LESS SOCIAL INSURANCE (IN MILLIONS OF CURRENT DOtLARSj:: 



SECTOR 1 




SECTOR 2 


7 lOtJ.Q. 
/ . / ^hho 


SECTOR 3 


11.59025 


SECTOR 4 


4.99387 


SECTOR 5 


5.04X49 


SECTOR 6 


7.91766 • 


SECTOR 7 


24.01567 


SECTOR 8 


23.04809- 


SECTOR 9 


54.89513 


TOTAL= 


163.67200 



DISPOSABLE PERSONAL 

INCOME (IN MILLIONS OF DOLLARS) 



SECTOR 1 



SECTOR 
SECTOR 
SECTOR 
SECTOR 
SECTOR 
SECTOR 7 
SECTOR 8 
SECTOR 9 
TOTAL= 



21.09120 
6.66623 
10.00238 
4.30971 
4.35599 
6 . 83^94 
20.72553 
19.89050 
47.37450 
49.92648 



POPULATION 



1990 

COMMUNITY SERVICE AREA 



MALE ^ 15 633. 494. 

MALE 15-19 ^ 216. 170. 

MALE 20-29 .430. 349 

MALE 30-39 387. 319' 

MALE 40-44 176. 146. 

MALE 45-49 157. " ^0 

MALE 50-54 ,138. " ^15' 

MALE 55-59 127. ' 108. 

MALE 60-:64 II9. 101 

MALE 65-69 \ ill. 92' 

MALE 70-79 - \ 176. 131. 

MALE 80+ . 165. 1()7. 

FEMALE 15 621. 483 

FEMALE 15-19 211. 165.' 

FEMALE 20-29 ^ 440. - 340. 

FEMALE 30-39 ^ 422. 320. 
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FEMALE i*Q-M 
FEMALE 45-49 
FEMALE 50-54 
FEMALE 55-59 
FEMALE 60-64 
FEMALE 65-69 
FEMALE 70-79 
FEMALE 80+ 



201. 
188. 
178. 
177. 
182. 
191. 
344. 
407. 



-151. 
141. 
133. 
132. 
132. 
132. 
202. 
192. 



TOTAL= 



6397. 



HOSPITAL BED DAYS 



4785. 



1990 



DISEASE CATEGORIES 



COMMUNITY 



SERVICE 
AREA 



TOTAL 



INFECTIVE AND PARASITIC 
NEOPLASMS 

ENDOCRINE, NUTRITIONAL, AND METABOLIC 
BLOOD AND BLOOD FORMING SYSTEM 
MENTAL DISORDERS 
NERVOUS SYSTEM AND SENSE ORGANS 
CIRCULATORY SYSTEM 
TONSILLECTOMY 
RESPIRATORY SYSTEM 
DIGESTIVE SYSTEM 
GEN I TO-URINARY SYSTEM 
MATERNITY CARE ' " 
Sm AND SUBCUTANEOUS TISSUE • ' 
MUSCULO-SKELETAL SYSTEM AND 

CONNECTIVE TISSUE 
CONGENITAL ANOMOLIES * 
CERTAIN CAUSES OF PERINATAL MORBIDITY 

MORTALITY 
SYMPTOMS AND ILL-DEFINED CONDITIONS 
ACCIDENTS, POISONING AND VIOLENCE 
TOTAL 




223 


.98 


149.93- 


373.92 


1364 


.32 


893.55 


2257.88 


324 


39 


'«210.06 


534.45 


35.08 


23.71^ ■ 


58.80 


465 


16 


326.67 


791.84 


291 


52 


■ 196.13 ■ . 


' 487.65 


2278 


30 


1491. •84-. 


3770.14 


44 


49 


34.01 . 


• 78.50 


1402 


91 


930.77 


2333.68 


1356 


54 


897.10 


. 2253.65 


1154 


30 


787.23 .' 


' 1941.53 


179 


70 


137.64 • 


317.34 


132. 


^1 


"88.28 


220.68 


781. 


69 


516.88 


/ 1298.57 


44. 


66 . 


32.96 • 


77.62 


102! 


55 


79.66 


182.21 


571. 


09 1 


376.40 


947.48 


835. 


19 


558.54 


1393.73 



11588.25 



773n35 



19319.60 
1990 
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PHYSICIAN VISITS 



TOTAL 



COMMUNITY 
2012.76813 
3650.88317 
2045.73900 
•1950.89531 
1317,54250 
5055.31823 
2550.73640 
3956.13008 
22540.0000 



SERVICE AREA 
1570.89092 
2971.86051 
1715.88683 
1423.19097 
1022.90969 
3872.03222 
1896.22775 
2211.01309 
16684.0000 



TOTAL 
3583.65906 
6622.74368 
3761.62583 
3374.08.628 
2340.45220 
8927.35045 
4446.96416 
6167.14317 
39224.0000 



AMBULANCE CALLS 



COMMUNITY 



SERVICE ARE^ 



\ TOTAL 



TOTAL 



9.65101 
14.30297 
13.01196 
10.11992 
16.75675 
30.07387 
62.75208 
190.56232 
347.23071 



7.52908 
11.32802 
10.27399 
7.96507 
13.19359 
22.77405 
40.21864 
99.76943 
213.05182 



17.18009 
25.63099 
23.28596 
18.08499 
29.95034 
.52.84792 
102.97072 
290.33175 
560.28247 



1990 



FIRES IN CITY = 103 

FIRES IN SERVICE AREA = 77 

TOTAL FIRES = 180 ..35905 

TOTAL ANNUAL GALLONS OF WATER CONSUMED - 209485120. 
SEWAGE (GALLONS PER DAY) = 643511.687 

TOTAL VOLUME OF SOLID WASTE PER WEEK (CUBIC YARDS) 



483.04 



\ 
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SCHOOL AGE 

AGE COMMUNITY SERVICE AREA • TOTAL 



1 


77 


51 


1 ?8 


1 


75 


SO 




2 


71 




11-7 


3 


70 


so 


1 Am 1 


4 


73 




1 £mij 


5 


80 




1 La 

1H\J 


6 


84 


65 




7 


88 


69 




8 


90 


69 


1 5Q 

1 J -7 


9 


88 


72 


160 


1,0 


92 


77 


16Q 


11 


88 
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SALES TAX REVENUE = 


1688.44336 




ALCOHOL 


BEVERAGE TAX = 


38.385773 





OCCUPATION TAX = • 1.279528 
FRANCHISE TAX = 56.299194 

REVENUE FROM PERMITS AMD LICENSES = 0.639764 
REVENUE FROM POLICE = ' ' 8.956693 
REVENUE FROM GARBAGE = 81.249969 
REVENUE FROM CHARGES FOR CEMETERY = 8.956693 
REVENUE FROM LANDFILL = 5.757874 
REVENUE FROM COURT FINES = 44.143677 
OTHER REVENUE -SOURCES = 38.382706 

TOTAL REVENUE IN GENERAL FUND = 1972.49438 

' RSH = .266.119873 
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COMMUNITY IMPACT MODEL: -WORKSHOP EXAMPLE 



Mike D. Woods 
Texas ASM University 
, Gerald A. Doeksen 
Oklahoma State University 



Introduction 



For this workshop an example problem has been prepared. The hypo- 
thetical example will be called Anytown, U.S.A. The community has 
expressed an interest in planning for future growth as recent history 
has shown a rapid increase in the economic base and in population. To 
better anticipate future community service needs the following infor- 
mation was collected. by Extension staff members. The data can be used 
to pr^ij^ct community growth to the^jteai 1990. 

Background 

The community has a 1970 population breakdown according to census 
figures of the following. 

Age - Males Community Service AVea 

15 603 ■ 840 

15-19 ' 225 ' 420 

20-29 220 ♦ 401 

30-39 172 331 

40-44 113 220 

45-49 127 253 

50-54 124 257 

55-59 J72 268' 

60-64 197 297 

65-69 163 ' 243- 

70-79 189' 317 

80+ .163 121 



Age - Females 



15' 504 1001 

15-19 • 241 347 

20-29 " 301 382 

30-39 . - 221 , 401 

40-44 163 228 

45-49 165 273 

50-54 183 284 

55-59 237 293 

60-64 . 240 . 297 

65-69 235 2fr7 

70-79 306 , ■ 313 

80+ 389 142 
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. The community area of influence or service area is estimated to be 
650 square miles compared to a total of 898 square miles for the county. 
The annual growth .rate for community population is 1.01006. Income 
measures by ecotnomic sector for the county are the following: 



Income Other Income 

Sector (Millions of Dollars) (Millions of Dollars) 

1 8.429 15.287 

2 1.032 • 1.260. 

3 2.478 8.236 
^ . * 0.060 1.209 

5 * 0.510 4.207 

6 1.203 26.568 

7 3.698 , 6.629 

8 2.067 9.172 

9 7.301 48.329 



County employment by sector is: sector 1, 321; sector 2, 109; 
sector 3, 367; sector 4, 10; sector 5, 23; sector 6, 102; sector 7, 
502; sector 8, 484;, and sector 9, 1032. Total county wage and\alary 
employment is 2,950 with proprietor farm employment being l,308\nd non- 
farm employment being 899. 

The total county population is 13,831 for 1970 and community popu- 
lation is 5,653. 

Local revenue figures by source for the community were available 
from local records for the year 1980. The values in thousands of dollars 
were the following: sales tax, $450,686; alcohol bev^age tax, $37,654; 
franchise tax, $100,028, licenses and permits, $19,623; court fines, ' 
$66,409; other sources $l9.^; street and alley fund, $62,656. There 
were no revenues from the occupation tax source or for land fill service. 
User fee revenue incl.uded> police services, $14,023, garbage service, 
$192,068, and cemetary, $15,272. Local sources indicated there were 
11 industries located in the community. The population value for 1980 
is estimated to be 6400. ^ 

One growth rate needs to be changed in this example. The annual 
change for the* iratio of social security jpayments to wage and salary 
income is chan^ged to 1.011. All other growth rate values will use the 
default values contained in the computer program. 

The following pages present an example of the input data needed to 
successfully run the computer program and sample output for 1990. 
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I' ■ SECTORS 1-9 DEFIMED 

IsECTDP 1. ft6RICULTURE» AMD I1IMIM6 

IISECTDR a. CDMSTRUCTIDM 
feECTDR 3. MftMUFftCTURIfte — MDMDURftBUE 
pECTDR 4. MflMLlFftCTURine — DURftBLE 

IpECTDR 5. TRflMSPDRTftTIOW 
SECTOR 6. CDMmJMICftTIDMf UTILITIES*- ftfID- SftMITRRY SERVICES 
•JbECTOR 7. WHOLESALE fWD RETAIL TRADE 
ECTQR 8. FIMAftCEy IMSURANCEr BUSIMESS^ AND REPAIR SERVICES 
ECTDR 9. EDUCATIDMAL SERVICES 
PUBLIC ADMIMISTRATIDN 

PROFESS I DM AL AMD RELf^TED SERVICES* . 
AMD OTHER INDUSTRIES 



I 



FINAL DEMAND <l-6> DEFINED 
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f Dl. PERSONAL CONSUMPTION EXfENDITUPES 
FD2. CAPITAL FORMATION 

FDa. INVENTORY CHANGE • . 

^D4i^ FEDERAL GOVERNMENT ' ^ 
■fD5. state GOVERNMENT 
%D6. LOCAL GOVERNMENT 

NET EXPORTS * 
■ DO YOU KNOW YOUR COMMUNITY-S SPHERE OF INFLUENCE ? <YES OR N0> 
fr-ES 

THE AREA OF INFLUENCE IS ? 

■r4E SPANNING AREA ISr 650. 060 

BNUAL GROWTH RATE DF LOCAL POPULATION ISt l^O'OSOOO 

Ipn YOU, WISH Tff CHANGE THIS VALUE ? <YES OR N0> 
THE NEW GROWTH IS ? 

lioiooe 

ItHE ANUAL CHANGE IN LABOR FORCE PARTICIPA-TION RATES IS* 1.007000 
5)0 YDU WANT .TO CHANGE THE VALUE ? 

NdJ y. 

fHWT YEAR DO YDU WISH Tff RUN TO?t 
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\ 



I 



IWHftT IS THE VfiLUE FOR TOTFM. COUNTY WR6E ftHD SfiLftRY EHPLOYHEMT*? 
2950. 



I 



UHftT IS THE VfiLUE FOR PPOPRIETIOR FftRW EMPLOYHEWT? 
1308. 

WHftT IS THE VALUE FDR TOTAL PROPRIETOR MOMFftRH EMPLOYHEMT 
899. 



WHftT IS THE COUMTYvfiREft III SQUARE 



rES ? 



Id98. ^ 

■ WHftT IS THE TOTAL CDUMTY POPULftTION ? 

I. 13831. ' 
WHftT IS THE TOTAL COffPIUNITY POPULftTIOM ? 
5653. 
SPPOP = 0.72383 

IPPROP = 0.40872 
PROP » 0.83671 
THE AMUAL HISRATTOM RftTE FOR THE BOriHUHITY IS 0.015*00 
—DO YOU yiSH TD CHA«6E IT? (YES OR MD> 

"THE AMUAL MISPATIOM RATE FDR THE SERVICE AREft IS 0.01800 
DO YOU WISH TO CHAM6E IT-'CYES OR M0> 



iTHE POPULATION FOR THE COIWUMITY BY COHORTS IS 



■THE 
1^' 



.E <15 
"603. 
J1ALE 15-19 

pas. 

^ALE 20-39 
220. 

KALE 30-39- 
72. 
MALE 40-44^ 

(13. 
ALE 45-49 
27. 
MALE 50-54- 
■124. 

•fALE 55-59 
172. 

fALE 60-64 
97. 
MALE 65-69 
^63. 

WALE 70-79- 

MALE 30-»- 
163. 



t 
I 



r ^ 

■ERIC 




14 G 



BEST COPY AVftltABlE 



FEMfiLE 


<15 


504* 




FEMftLE 


15-19^ 


241. 




FEMftLE 


20-29 


301* 




FEMftLp 


30-39 


221 • 




FEMftLE 


40-44" 


163. 




FEMftLE 


45-4-9 


165. 




FEMALE 


50-54 


183. 




FEMftLE 


55-^59 


237. 




FEMftLE 


60-64- 


240. 




FEMftLE 


65-69 


235. 




FEMftLE 


70-79 


306. 




FEflftLE 


80> 


3S9. 





THE PQPULftTinhf FOR THE SERVICE flREft BY fteECDHORTS IS 



riftLE 


<15 


340. 




riflLE 


15-19 


4oa. 




riiftLE 


20-29 


401. 




MALE 


30-39 


331. 




riftLE 


40-44 


aao. 




MALE 


45-49 


253. 




MftLE 


50-54 


257. 




nftLE 


55-59 


263. 




MftLE 


60-64 


597. 




I-I=H.£ 


65-69 


243. 




•*ftLE 


70-79 


317. 




MALE 


80> 


121. 





\ 



ERIC 



BEsf Copy ^vmi^bie 



I 



001.' 
FEMftLE 15-19 

EhfiLE a 0-39 

38a. 

(EMftLE 30-39 
01. ' 
EMftLE 40-44 

aaa. 



KEMflLE 45-49 ^ 



R73. 

FEMftLE 50-54 
if 84. 

»EMflL€ 55-59 ; 

c;93: 

J^EWftLE 60-64 
»97. 

^EMftLE 65-69 
a67. 

KEMBLE 70-79 
13. 

FEMftLE 80-»- 

t42. ■ • 

WHrtT IS THE CITY PDPULftTIDM FDP YDUR CDMMUrtlTY FDR THE YEftRS THftT THE REVEMUE D 
Tft IS Fq» ? 
^400. # 

■ THE SftLE THX FDR YDU CDMHUMITY FDR THE .MOST RECEhfT YEftR IS ? 
1^50.636 

WHftT WftS THE ftCOHDL BEVERflCE TftX FDR YDUR CDrfMUMITY IMTHE MOST RECEMT YEftR ? 

f7.654 
WHftT WrtS THE OCCUPATION TftX REVEMUE FOR YOUR COMWJMITY Iff THE MOST RECEMT YEftR 

.000 } - 

WHftT WftS THE FRftMCHlSE TftX PcVEMUE FOR YOUR COMMUNITY *IM THE MOST RECENT YEftR ? 

0^028 ■ 

HOW MUCH REVEMUE WftS GEMERftTED FROM LICENSES ftND PERMITS FOR THE MOST RECENT YE 

tR ? . 
9.623 

HOW MUCH REVENUE WftS GENERATED THROUGH- COURT FINES ? 

f6.409 
OW MUCH- REVENUE WftS GENERftTED FROM OTHER SOURCES ? 
9.5^5 

I HOW MUCH- REVENUE IS THERE FOR THE STREET .ftND ftLLEY FUND ? 
2.656 
THE TOTftL NUMBER OF INDUSTIRES ESTIMATED TO BE IN YqUR COMMUNITY IS ? 
11. ' 

I HOW MUCH REVENUE WftS GENERftTED FROM POLICE SERVICES ? 
4. 023 

THE AMOUNT OF REVENUE RECEIVED FROIt GftRBftGE SERVICE WftS ? 
^92.068 
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DISPOSABLE PEPSOMFM. 

IMCOMEdW MILLIOMS OF DQLLftRS) 
SECTOR 1 69.80804- 
SECTOR a 9. 12923 

SECTOR- 3 14.78272 
SECTOR 4 6.73672 * 
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96-901642 



BEST COPY AVAILABLE 



ERIC 



HOSPITAL BED DRYS 



DISEASE CftTESORIES 



IMFECTIVe ftHD PftRftSITIC 
MEQPLftSWS 

EMDaCRlME^MUlS^TIDMftL^ftriD «ETRB0LIC 
BLOOD ftHD BLOOD FORHIMS SYSTEM 
MEMTflL DISORDERS 
MERVOUS SYSTEM ftMD SEMSE ORGftHS 
CIRCULftTORY SYSTEM 
TOMSILLECTiJMY 
RESPIRATORY SYSTEM 
DI6ESTIVE SYSTEM 
6EriIT0URIH»=«^Y SYSTEM 
MftTERMITY CARE 
SKIM AMD SUBCUTAEOUS TISSUE 

MUSCULOSKELETAL SYSTEM AMD COMMECTIVE TISSUE 
C0M6EMITAL AMQMOLIES 

CERTAIN CAUSES OF PERINATAL MORBIDITY AMD MORTAL 
SYMPTOMS AMD ILL-DEFIMED CONDITIONS - 
ACCIDENTS^- POISONIN& AMD yiOLENCE 
TOTAL 



COMMUNITY SERVICE TOTAL 
AREA 



338. 
2028. 
484. 

53. 
706. 
439. 
3370. 

69. 
a 09a. 

ao3i. 

1740. 

379. 
199. 
1175. 
68. 
157. 
355. 
Ia57. 
17347.73 



ITY 



39 
61 
61 
76 
08 
09 
53 
88 
74 
07 
63 
45 
46 
58 
84 
56 
81 
26 



18756.77 
1990 



360.53 
ai77.6a 
509.40 
57.36 
787.79 
473.19 
3643.66 
80.57 
2259.39 
2174.48 
1909.70 
333.60 
212.37 
1248 .:51 
78.60 
192.47 
911.61 
1346 .J15 
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698.92 
4206.23 
994.01 
110.03 
1493.87 
912.29 
7014^20 
149.85 
4352.^03 
4205.54 
3650^33 
613.05 
411.82 
2424. 09 
147.44 
350. 03 
1767.42 
2603.41 
04.49 



PHYSICIAN VISITS 



COMMUNITY SERVICeVaREA TOTAL 



TOTAL 



3181.2^90 
5891.21^64 
3170.48731 
2814.72237 
2017.31334 
7861.24938 
4036.05035 
5782.40886 
34754.6953 



3542.13127 
6712.21981 

"4218.87834 
3543.13198 
2491.26107 
9385.12069 
4542.70003 
5366.75672 

39802.1797 



6723.39717 
12603.43645 
7389.36565 
6357.85435 
4508.57440 
17246.37007 
8578.75038 
11149.16558 
74556.8750 



TOTAL 



AMBULANCE CALLS 



CDMrrUNITY 



SERVICE AREA- 
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15^02553 
22.61457 
20.73979 
16.10118 
26.26277 
46.30054 
90.71525 
271.58024 
509.33960 



\ 



17.59197 
26.25563 
24.23762 
19. 08135 
32.02365 
55.59657 
98.52054- 
245.30029 
518.60718 



15. 



TOTAL 

32.6175Q 
48.87020 
44.97741 
35. 18253 
58.28642 
101.89712 
189.23579 
516.88052 
1027.94678 



1990 



BESr copy AVAILABLE 
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Lexington,. KY 40546 
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Sociology and Rural Sociology 
Louisiana State University 
Baton Rouge, LA 70803 

Dr. Gerald Doeksen 

Department of Agricultural Economics 

Qklahoma State University 

Stillwater, OK 74078 ' . 

Dr. John Gordon 
Food and Resource Economics 
University o^ Florida 
Gainesville, FL 32761 

Dr. Tom Harris 

Agricultural and Resource Development 
University o^ Nevada 
Reno, NV 

Dr. Mike Hedges 
Community Development 
Cooperative Extension Service 
University of Arkansas 
Fayetteville, AR 72701 
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Clemson University 
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Tennessee State University 
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Texas A&M University 
College Station, TX 77843 
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Texas A&M University 
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Dr. Dae Sung Lee 
Department of Economics 
Kentucky State 'University 
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/ 
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North Carolina A&T State University 
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Director 

Southern Rural Development Center 
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Missis^pi State, MS 39762 
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Cooperative Extension Service 

/ Louisiana State University 

I yjSatonRiMige , LA 70803 

Dr. Joseph W. Morris 
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Tennessee State University 
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CcHtounity Development Specialist 
Cooperative Extension Service 
Mississippi State University 
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Agricultural Economics and Rural Sociology 
Oklahoma State University 
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Department of Economics 
Iowa State University 
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Kentucky State^ University 
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Dr. Kenneth Pigg 
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University of Kentucky 
Lexington, KY 40506 
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Professor of Resource Development 

University of Minnesota 
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Department of Community Development 
University of^ Wisconsin 
Madison, WI ' 53706 



Dr. Eldon Smith ^ 
Department of Agricultural Economics 
University of Kentucky 
Lexington, KY A0506 



Dr. George Smith 
Agricultural Extension Service 
P. 0. Box 1071 
University of Tennessee 
Knoxville, TN 37901 

Dr. Joel J. Sokoloff 
Department of Economics ^ 
Kentucky State University 
Frankfort, KY 40546 



Dr. Harry Strawn 
Resource Economist 

Alabama Cooperative Extension Service 
Auburn University 
Auburn, AL ' 36830 

Ms. Annie Taylor 
Extension Programs 
Alcorn State University 
Lormani MS 39096 



Mr. Paul league 
Cooperative Extension Service 
University of Kentucky 
Lexington, KY 40506 



Mr. Jack Thigpen 
Department of Sociology 
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Lexington, KY 40506 
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Community Development Specialist 
Extension Programs 
Alcorn State University 
Lorman> MS 39096 
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Dr, Richard Winter, Project Director 

Econ. Imp. Assess. Model for Tenn-Tom Corr. 

Argonne National Laboratories 

Div. of Energy & Environmental Systems 

Argonne, IL 60439 

Dr. Mike Wise 

Agricultural Economics and Rural Sociology 
Clemson University ^ 
Clemson, SC 29631 

Dr. Mike Woods 

Texas Agricultural Extension Service 
Texas A&M University 
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EVALUATION 
IMPACT ANALYSIS WORKSHOP 
UNIVERSITY OF KENTUCKY 
May 24-26, 1982 



QUESTION; "I felt the strong points of the workshop were.../* 
ANSWERS: • / 

This is one of a very few workshops I have attended that l#ved up to 
its promise. The faculty members were knowledgeable, mad# relevant 
presentations, represented a good mix of perspectives, am created 
an open and productive atmosphere for the exchange of ideas.. I came 
away knowing much more about the state of the art in community^ 
impact analysis than I did before. Over all, the workshop was a 
very positive experience. 

1) The range of experts available. 

2) Bringing in an expert from outside the land-grant system. 

The workshop was very well orgahized so that people not familiar with 
impact analysis could get an understanding of the work that has been 
done at various universities on building community impact analysis 
models. It allowed personnel from various institutions to share 
ideas on future impact analysis t^ork. 

1) Emphasis on application ^ 

2) Hands-on demonstrations. 

**Hands-on" experience with computer and impact models was very impor- 
tant. Presentations included a good "state of the art" coverage of 
many models being used. Useful points covered included the trans- 
ferability ^^ong states and the issues to consider when choosing an 
impact model for your state. Alsp , the workshop provided a good 
chance for interaction with other extension specialists - their 
experiences with developing and delivering program materials similar , 
to mine. 

1) The hands-on experience 

2) The ample opportunity for one-on-one discussion about the models, 
^ their use and modification. 

3) The formal presentations were well aimed and targeted at the 
audience. 

4) The after hgurs fellowship was excellent and contributed to the 
worTcsTiop's success. 

Going through the actual computer process of punching raw data and 
developing an analysis. 

( 
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1) Timely topic 

2) Assembled the right people 

3) Excellent harnls-on experience 

C 4) Program unfolded skillfully, so as not to leave anybody behind. 

The opportunity to learn of the various approaches taken by several 
states to the community impact problem was most useful. We had a 
chance to interact with our colleagues. Also I liked to actually 
sit down at the terminal and try it. 



QUESTION: "I felt the areas where the workshop or future workshops could 
be improved were...."^ 

ANSWERS: 

Plans for follow-up. 

I don't see how it could be improved. 

Run Tuesday through Thursday so that travel can be on Moday and 
Friday. 

Survey needs and interests of participants beforehand. 

More time for evaluation, comments, interaction on the final day- 
after -the workshop problems and demonstrations. 

Perhaps a session could l^e arranged where each participant could 
seek advice or have discussion on particular areas that are unique 
to jiheir individual project. ^ 

1) Spend more time on computers. 

2) Spend more time interpreting results of models. 



QUESTION: "I felt the facilities were: 
ANSWERS: 

7 Excellent 3 Above Average ^Average ^Poor 

Comments : 

It takes time to find your way around in the Campbell House. Very 
convenient to UK. I enjoyed the extra activities. 

More communication needed concerning facility requirements for 
workshops presentations. Phones, electrical outlets > classrooms, etc. 
Overall evaluation: ,The workshop was very useful to me and I feel 
it was quite a success. 
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The high quality of this workshop speaks well for what the Southern 
Rural Development Center can contribute to practitioners and 
researchers in the South. 

I enjoyed the conference very much. Thank you for the invitation. 
Excellent conference. 




\ * 
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The SRDC is one of four regional rural development 
centers in the nation. It coordinates cooperation 
between the Research (Exper'iment Station) and 
Extension (Cooperaflve Extension Service) staffs at 
land-grant institutions in the South to provide tech- 
nical consultation, research, training, and evaluation 
services for rural development. This publication is one 
of several published by the Center on .various needs, 
program thrusts, and research efforts in rural develop^ 
ment. For more information about SRDC activities 
and publications, write to the Director. 
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Southern Rural Development Center 
Box 5406 

Mississippi State/ MS 39762 
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